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The compilation of the following collection of terms used in Bee- 
keeping was commenced some years ago, when the author held the 
position of Professor of Agriculture in the Agricultural College of tlie 
State of Pennsylvania. We believe the first Lectures on Apiculture 
ever delivered in any College or Technological School in this country, 
and practically illustrated by bees and hives, were those given by the 
author, during the year 1867, at the institution just named. 

In preparing his lectures, the author was impressed with the im- 
portance of securing uniformity, accuracy, and deflniteness in the 
terms used, and as a guide for himself and students, he compiled a 
brief vocabulary, extending to about two hundred and fifty vocables. 

For some years subsequent to this time, he was unable to devote 
any attention to bee-keeping ; the subject consequently dropped from 
his mind, the MSS. was laid away with other things, and by the merest 
accident escaped the disastrous fire at 37 Park Row, New York, which 
destroyed the author's working library, in January, 1881, as only a few 
days before the fire occurred the box containing it was removed to 
his residence. Having been recently placed in a position to resume 
his interest in that most fascinating of all pursuits— Apiculture— the 
old notes were found, and a perusal of them brought up many strange 
thoughts and associations. A pretty wide reading of l)ooks and Jour- 
nals, during tlie past year or two, had impressed the author more 
than ever with the importance of some general guide on this subject, 
and as the same feeling seemed to have taken possession of the minds 
of many prominent aplculturlsts. It was decided to publish It. 

To this end the entire vocabulary was re-wrltten and revised, so 
that the work has been brought down to the latest date. Few persons 
can have any Idea of the amount of labor that this has involved, but 
notwithstanding the apparently very simple character of the volume 
which Is the result, the number of general lexicons, special treatises 
on bees (firom old Gervase Markham, 1610, down to Alley's work on 
Queen-Rearing), journals and technical works which have been laid 
under contribution. Is a surprise to the author himself, now that the 
work Is completed. He has taken nothing on trust, but has en- 
deavored to refer to original authorities In every case, and as the 
great libraries of New York are singularly deficient in works on bee- 
keeping, he has been compelled to rely wholly on his own collection. 
This may possibly Induce the reader to exercise more than usual 
leniency in regard to the shortcomings of the book. 

A word or two In regard to the authorities upon whom we have 
relied may not be out of place. These authorities are of two very dis- 
tinct kinds : 1. Works and papers on Apiculture ; and 2. Dictionaries 
and treatises on Technology. 
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It is an unfortunate fact that most of the writers on bet-keeping 
have been deficient in greneral education— some of them even lament- 
ing this fact in their worlcs. Of course there are some notable excep- 
tions— Markham (1610), Warder (1676), Dunbar, Cotton, Bevan, Lang- 
strotli. Cook, and a few others. We therefore find words used by such 
writers in different senses, and in many cases improperly — as, tor 
example, the words hatch, hybrid, rabbet, ete. Now, while we have 
entered our pretest against the improper use of well-known words, 
we must remember that in the false senses thus given to them, they 
have crept into general use, and such use is not to be lightly changed. 
As Herschel well says : " Hardly anything can counterbalance the 
evil of disturbing well-established names, which have once acquired a 
general circulation." Moreover it must be borne In mind that the 
functions of a technical dictionary like the present are two-fold: It 
should not only give the right word for the right place, but it should 
enable us to understand the writings of all those who have treated 
upon the subject. We at first proposed to confine this lexicon to 
those words only which are in general use, but we soon found the Im- 
possibility of so doing. The great difficulty of drawing any well- 
defined line rendered such a course out of the question. We have 
therefore given every word specially related to bee-keeping, with the 
exception of general botanical and entomological t-erms. To have in- 
cluded these would have doubled the size of the volume, without any - 
corresponding practical gain. So, too, we have not deemed It advis- 
able to discuss the names of special forms except in a general way. 
Thus we give not only hive, but box hive, movable frame-hive^ leaf- 
hire, etc., but we have not felt that It came within the scope of 
our work to give descriptions of such modifications as the American 
hive, the Gallup hive, etc., etc. Neither have we attempted to 
exclude objectionable words. We have rather aimed to give every 
word, simply contenting ourselves with marking those that are obso- 
lete or improper. Even such an absurd term as moth-miUer finds its 
place in this Dictionary, so that the student may be warned against its 
use. Therefore, even the catalogues of dealers have been ran&acked 
for terms and descriptions of various articles. Having secured the list 
of vocables, the next step was to note their meaning and mark those 
which are obsolete or improper. In this connection it will be foimd 
by the careful student that as regards technical subjects, we have, 
amongst our dictionaries, no ultimate authority— that is to say, none 
ft'om whose decisions we do not feel perfectly at liberty to appeal 
without hesitation. Those who have studied our best and ablest dic- 
tionaries must have felt that in many points their deficiencies, as re- 
gards technical subjects, are so great that no independent worker will 
consent to be trammeled by them. We acknowledge them as au- 
thorities only when we know tJicm to he right. 
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The list of the dictionaries which liave served us in the preparation 
of this volume, includes all those of most importance. Bej^nninjuf 
with Bailey (1735), Walker (1798), and adding Johnson, Ogilvie ("The 
Imperial Dictionary," 4 vols., edited by Annandale), Richardson (edi- 
tions of 1838 and 1865), Webster, Worcester, and several minor ones, 
we have generally been able to get not only the tuiuxl meaning of the 
word under consideration, but Its scope and and proper application. 
W hen any doubt occurred as to the propriety of the application of any 
word, "we have sought firm ground through the medium of its hlstx)ry 
and etymology, and in this direction Skeats' Dictionary has proved 
Invaluable. For special information in regard to chemical subjects 
we have relied upon Watt's "Dictionary of Chemistry'" (8 vols.), and 
the works of Wagner, Muspratt, etc. The technical dictionaries of 
Ure (4 vols. 1878), Brande (3 vols. 1875), and the " Cyclopaedia of 
Anatomy and Physiology," edited by Todd (5 vols. v. d,) have often 
been of service. From recent general cyclopaedias, properly so- 
called, we have never received any very great assistance, and there- 
fore have never made any special efforts to add them to our library. 
From the older cyclopaedia of Rees, and the " Penny Cyclopaedia," 
much interesting historical matter may be gleaned. These we have, 
as also the "Lexicon Technicum" of Harris (1710), Jamieson's "Dic- 
tionary of Arts and Sciences," Gwilt's " Cyclopaedia of Architecture," 
Nicholson's " Architectural Dictionary," etc., all of which have been 
occasionally consulted with good results. The Botanical Glossaries of 
the late Prof. Balfour, and of M. C. Cooke, we have referred to for 
some words. In entomology, Westwood, Burmeister, Kirby and 
Spence, Harris, Duncan, Packard and Shuckard have been at hand. 

In matters of general aplcultural practice we have depended largely 
upon our own experience, which began more than a quarter of a cen- 
tury ago, and enables us to look back with interest to the time when 
we procured our first Italian Queen from the early product of the 
importation of S. B. Parsons. This we have supplemented with the 
records given by others in the journals devoted to apiculture. We 
were among the early subscribers to the American Bee Jmimcd, and 
although we did not take it for many years, we have now a nearly 
complete set of this most valuable periodical. 

Throughout the work we have endeavored to reach a dispassionate 
and imprejudiced conclusion as to the value and significance of each 
word as iised by the test authorilien. It is only in a few cases that we 
have obtruded our own personal preferences and opinions as against 
the general custom. In some of these instances we are so clearly and 
decidedly right that the words we condemn will never again be used 
by respectable writers in the senses which we have condemned. Such 
words are hnteh., rabbet^ and a few others. Then We have words In 
regard to which we know we are right, though we are not quite so 
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sure of being able to convince others of the fact ; fertile and hyht-id 
are good examples of such words. And lastly, there are the com- 
pound words formed from the word egg : Egg-workers, egg-drones, 
egJC-Qweens. In regard to these, all we can say is that if we are not 
right we ought to be. Philologically and scientifically we are correct; 
whether others will see it in the same light that we do is of course a 
question to be determined. We await the decision of the majority. 
It may, not, however, be out of place to present here the reasons for 
the change, which we have proposed. In speaking of the different 
kinds of eggs laid by the queen (perhaps different conditioned eggs 
would be more correct, as all the eggs are probably of one kind) it is 
usual to speak of *' worker eggs" and " drone eggs," when we wish 
to designate eggs which respectively will produce drones or workers. 

Now, to the ordinary reader, knowing nothing of bee-keeping, but 
thoroughly understanding English, these terms would signify eggs 
laid by workers and by drones, just as we speak of hen eggs, duck 
eggs, turkey eggs, when we refer to eggs laid by turkeys, ducks and 
hens. And infant the term worker eggs does sometimes mean eggs laid 
hy icorkers. The ordinary expressions, therefore, are not only non- 
sense, but absolutely incorrect in some cases ; for example, we have 
no such thing as '* drone eggs ;" drones do not lay eggs. But if we 
use the word egg as a prefix to the words drone, worker, queen, we 
then express accurately the facts in the case and "egg-drones," 
"egg-workers," and "egg-queens," denote queens, workers and 
drones in the condition of eggs. We thus secure scientific accuracy, 
and avoid the double meaning which attaches at present to the ex- 
pression " worker eggs." 

We have included in this Dictionary the names of the different new 
races of bees that have been described and recommended. It is 
proper to say that in this department we have had little or no experi- 
ence ; the descriptions have been copied IVom the best accessible 
sources, and are given for what they are worth. 

In sending forth this little work the author would ask those into 

whose hands it may fall to give him, either personally or through the 

Bee Journals, such criticisms on mistakes and omissions as their 

knowledge may suggest. All such criticisms will be taken kindly, 

where kindly meant, for no one appreciates more fulPy than he does 

the shortcomings of this work. And although it is one of the sound 

canons of literature— one which the writer has never yet violated— 

that an author should not reply to his critics, yet in this case, as he 

believes that the general good will be best served by so doing, he will 

either accept any sensible corrections that may be offered, or give his 

reasons for rejecting them. 

JOHN PHIN. • 

Cedar Brae, Paterson, K. J., March, 1884. 
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"The impositidn of a name on any subject of contemplation, be it a 
material object, a phenomenon of nature, or a group of facts and rela- 
tions, looked upon in a peculiar point of view, is an epoch in its his- 
tory of great importance. It not only enables us readily to refer to it 
in conversation or writing, without circumlocution, but, what is of 
more consequence, it gives it a recognized existence In our own 
minds, as a matter for separate and peculiar consideration ; places it 
on a list for examination ; and renders it a head or title, under which 
information of various descriptions may be arranged ; and, in conse- 
quence, tits it to perform the oflftce of a connecting link between all 
the subjects to which such information may refer." 

Sir J. F. W. HerseheU, 

Not only is our language governed by our ideas, but our 
ideas, thoughts, and reasoning are too often governed by 
our language. Loose language is the invariable accom- 
paniment of indefinite thoughts, while that which can be 
clearly expressed is in general clearly and definitely com- 
prehended. And the logician well knows the dangerous 
fallacies which may be introduced by giving one meaning 
to certain terms at one time, and a different meaning at 
another. ** The use of language is not confined to its 
being the medium through which we communicate our 
ideas to one another ; it fulfils a no less important function 
as an instrument of thought, not being merely its vehicle, 
but giving it wings for fliglit. Metaphysicians are agreed 
that scarcely any of our intellectual operations could be 
carried on, to any considerable extent, without the agency 
of words. None but those who are conversant with the 
philoso[)hy of mental phenomena can be aware of the im- 
mense hifluence that is exercised by language in promoting 
the development of our ideas, in fixing them in the mind 
and detaining them for steady contemplation. In every 
process of reasoning, language enters as an essential ele- 
ment. Words are the instruments by which we form all 
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our abstractions, by which we fashion and embody our 
ideas, and by which we are enabled to gHde along a series 
of premises and conclusions with a rapidity so great as 
to leave in the memory no trace of the successive steps of 
the process ; and we remain unconscious how much we 
owe to this potent auxihary of the reasoning faculty." — -_ 
Roget. 

It is obvious, however, that if language is to serve us in 
any such capacity as this, its terms must be accurate and 
precise, and this precision which is so desirable for our own 
sakes becomes imperative, if we would seek to learn from 
others or to teach them. If in ordinary technical matters 
the terms used are indefinite, we must fail to understand 
or to be understood, and if they have several different 
meanings, we will soon find ourselves in the condition of 
the workers at Babel — asking for bricks and getting 
mortar. 

Care should therefore be taken to secure uniformity, and 
this can only be done by carefully studying the different 
meanings 'which have been accepted for different words, 
and rigorously adopting one to the exclusion of all the rest. 

It is true that in addition to accuracy a certain degree 
of elegance is desirable. This can best be attained by 
careful attention to the principles which govern the con- 
struction and use of language, and the exclusion of certain 
words which are inelegant, unpronounceable, and formed in 
violation of the accepted canons of philology. A general 
treatise upon this subject would occupy more space than 
this entire volume, but^it may not be out of place to state 
a few obvious elementary principles. 

I. The first rule which ought to govern us in the use of 
technical terms is that if possible no word should have more 
than one meaning. Ignorant and uneducated persons who 
devise a new article are very apt to call it by some name 
which has already been appropriated to something else, 
and the consequence is that our technical dictionaries are 
full of words of double meaning. Better banish a word 
altogether than allow it to have two meanings. Fortun- 
ately, however, in bee-keeping, things have not gone so 
far that it is impossible to introduce a reform, provided suf 
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ficient aulliority be given to the right words to enforce their 
use by writere on subjects connected with this art. The 
words, colony, hatch, hive, stock, swarm, and some others, 
are all nsed at present in several senses, but the tnie meaning 
of each is so obvious that it forces itself upon the student 
as soon as it is presented, and then there is no danger of 
its ever afterwards being used in a wmng sense except in a 
moment of thoughtlessness from force of habit. We must 
acknowledge, however, that this latter danger is one that is 
not to be despised. 

The words cap, clamp, rack, transfer, etc., have each 
more than one legitimate meaning, and it will be difficult, 
perhaps, to eradicate altogether the confusion which thus 
arises. We have made some progress in our efforts to 
present the subject clearly and soundly, but the matter is 
not yet fully matured. It demands very thorough examin- 
ation and great caution, and should be fully discussed in » 
the public journals before it is embodied in a book. 

2. The second rule is, that well-known words, when ^ 
used in a technical sense, should depart to as slight a de- 
gree as possible from the meaning which they have in 
ordinary language. It will be found that the great ma- 
jority of technical words are merely ordinary words with a 
somewhat new meaning added ; therefore they should 
never acquire a signification which shall be opposed to 
this meaning. This occurs, however, more frequently 
than one would suppose, and always without any good 
reason. Let us take the word rabbet as an example, h^ 
ordinarily used, and as applied technically by the carpen- 
ter, it has a well-defined and fixed meaning, and signifies 
the recess which is made in the edge of a 
board by removing a portion of the wood. 
Thus, for example, in the accompanying cut 
R is the rabbet. With the movable frame hive 
came a necessity for a recess in which the 
arms of the frames might rest, and as this 
recess was called a rabbet, the word came to 
be commonly used amongst bee-keepers ; but, 
unfortunately, to their minds it conveyed an 
idea equivalent to that of bearing or support^ 
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And BO when it occurred to somebody to altacli a. tliin 
strip of metal to the edge of the rabbet, so as to make it 
inii>osKible for the bees to glue the anus fast, these strips 
weie called rubbets! 



In the accompanj'iiig figure is shown a section of the 
ii|)per cflge of the end of a liive, b, and on the rabbet is 
se n a curved piece of tin, a, one edge of which is in- 
tended to support the arm, c, of the frame. 'I'liese tin 
strips, A, are catalogued and sold as rabbets — tli'e fact being 
tliat they are just the opposite of rabbets ! ! The proper 
name for them is bearings or supports. 

Another word which lias been changed soinewhat in its 
meaning, though not wholly by bee-keepers, is the word 
ferlite. Of this word Worcester judiciously remarks: 
"Fertile is applied especially to the soil; fruitful to trees 
and vegetables ; prolific to animals " (See Worcester's Dic- 
tionarj,s.v. fertile). It is now used by writers on bee- 
keeping to sign'\{y pregnant, and the word fertilize is em- 
employed as equivalent to i/npregri/ite. This misuse of the 
word came about through the botanists in this wise: 
Botany being a favorite study with young ladies of such 
an age that these words could not be used without a cer- 
tain degree of indelicacy, teachers very commendably 
looked about for some other expression, and adopted 
fertile atid its derivatives. From the botanists it passed to 
the bee-keepers, but without the same good reasons. To 
its use there are many objections, and it is strange that it 
should ever have been adopted, when tlie proper word 
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has been in general use so long. This word \% fecundate * 
with its derivatives as given in the body of this work. 

This tendency to soften such expressions as convey 
coarse or indelicate ideas is a marked, and, from a certaii^ 
point of view, a laudable trait ; but, unfortunately, it is apt 
to introduce confusion by destroying the sharp clearness of 
our expressions, and by giving more than one meaning to 
each word. The tendency is well illustrated in the mod- 
ern use of the word meat, which formerly was generally 
used to signify food of any kind, but has now come to 
serve as a substitute for the word ^sh — the latter having 
been banished as conveying ideas of carrion and objection- 
able objects. If we ask a modern housekeeper if she has 
any meat in the house, she will certainly say " No ! " unless 
her larder is provided with flesh of some kind, just as the 
little girl was puzzled to know why her papa said grace 
before tea — there being no flesh on the table, and her 
catechism expressly giving the grace as " to be said before 
meat." 

This tendency towards euphemism, as it is called, that 
is, a softening of speech, is very general. It is seen in the 
use of the words " |)lain " for " ugly ; " " fast " for " dissi- 
pated;" "gallant" for "licentious," and others. But it 
tends to defeat the very object which it has in view, as is 
well illustrated by Mill in his " System ot Logic," by the 
following anecdote : At a certain period in French his- 
tory the expression " to esteem " came to denote more than 
modern dictionaries give as its meaning. In short, it be- 
came a euphemism for licentiousness. A certain lady of 
the Court of France, when at confession one day, acknowL 
edged that she had an " esteem " for a certain cavalier. 
" Combien de fois Tavez vous estime ? " was the question 

* For authorities on this point, see Cuvier's '' Animal Kingdom," 
edl'edby Prof. W. B. Carpenter, the well-l<nown aiitlior of a standard 
work on Physiology, and Prof. J. O. Westwood, whose work on Ento- 
molojjy, in 2 vols., is an acknowledged authority. These two gentle- 
men are perhaps the highest authorities in the' language. In giving 
the technical terms used In Zoology, at page 28 we find the following : 
** When there are sexes the male sex fecundateay In the translation 
of Huberts work, published in Edinburgh and London (Second Edi- 
tion, 1808), the word feeuni^ \^ ^lw^y9 W^^^ ^^ pa§^§ 9, 18, 2Q, 
%^y 39, 37, 44, §V9t, ^tVf , 
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which came quickly back, and this having got abroad, put a 
stop forever to that use of the word. 

The euphemism of to-day becomes the indeHcate expres- 
sion of to-morrow, and while we have really gained noth- 
ing, we have introduced confusion and error. 

3. Scientific precision is an end that should always be 
carefully sought in our expressions. We do not mean by 
this that many-syllabled scientific terms should be used in 
preference to simpler words found in common use, but 
where the ordinary expression is loose and indefinite, the 
scientific word should always be used. A good examj)le 
of this is found in the words moth and miller. Miller is no 
doubt a proper general term for the insect that has caused 
so much injury to bees, but then it is applied equally to 
any small butterfly as well as to a moth proper. Moth, on 
the other hand, has come to have a precise scientific mean- 
ing, and is altogether the best word. On the other hand, 
good, plain, common words are sometimes to be greatly 
l^referred to the scientific substitutes used in their place, 
for the simple reason that the common name denotes the 
commercial article, while the scientific term can be 
properly applied only to a pure product, which bee-keejiers 
rarely use, and to this extent it is inaccurate. Such a 
word Vi farina ; it formerly meant flour or meal, and has 
been used as a synonym for pollen ; it now means starch, 
or rather the pure starchy powder obtained from various 
grains. It is needless to say that true farina is not used by 
beekeepers ; they use meal and flour, and these names are 
altogether to be preferred. * 

4. A certain degree of elegance and force should always 
be sought by every writer, and it will be found that short, 
familiar, anglo-saxon words are always to be preferred to 
those long compounds adopted from other languages. 
" Matrimonial excursion " is not nearly so good as 
" wedding flight " ; " handling " is, in most cases, greatly 
to be preferred to " manipulation," though, the two words 
not being quite synonymous, the term " manipulation," 
which has a sub-audition oi operating which handling\2xk%^ 
cannot be altogether dispensed with. The same is true of 

the wprUsi " apiculture/' " bee-keej)ing," and several Qtbers, 
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The inappropriate use of high-sounding words of foreign 
origin is exceedingly ridiculous, and, strange to say, it is 
not always the uneducated that are guilty in this respect. 
To use a technical word properly requires a knowledge 
not only of language, but of the arts, and with the latter 
there are but few classically educated men who are con- 
versant. An instance came to our knowledge, a short 
time ago, where the head master of a classical school, not 
a thousand miles from New York, had presented to him 
for examination a new style of joint for uniting the ])ipes 
forming the water supply and sewage systems of buildings. 
The woxdi joint, however, was too simple; in his eyes the 
term was " common," and therefore *' unclean." Conse- 
quently, throughout the whole conversation he substituted 
the word "articulation" for joint— thus not only making 
himself ridiculous, but committing a ])ositive error. 

Hybrid words, that is, words which are made up of 
parts from different languages, are always inelegant, and 
should be rigorously condemned and thrown out of use. 
Such a word is Bee-culture, The first half is English, the 
second i)art is Latin, and the whole may be called " Maca- 
ronic."* The word Apiculture, on the other hand, is a 
legitimate word, and may well take its place beside Agri- 
culture, Arboriculture, Floriculture, Horticulture, Pisci- 
culture, Sericulture, Sylviculture, Viticulture, etc., etc., al- 
though it is not found in the unabridged edition of 
" Webster's Dictionary." 

In some instances, an attempt has been made to 
adapt English words to special cases which they do not 
cover. This should be avoided, even at the cost of using 
a purely Latin or Greek word. Thus the word midrib has 
been used to denote the septum or partition between the 
two sheets of cells which are found in every comb. Now 



* The terra " Macaronic " is applied to prose or poetry in which two 
lan^ages are mixed up, each following its owa inflections. The 
well-known verses, beginning— 

*' Felis sedit by a hole. 
Intenta she cum omni soul, , 

Prendere rats." 

l^xm, a good speclmt'fi of m»c«irQi4o poetry, 
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the word " midrib," though good English, does not meet 
the case. It is a modern word, not found in Bailey (1735), 
Walker (1798), Richardson's Ed. of 1838, or even in 
Maunder (1838), who picked up almost everything in 
common use. Skeat does not give it. So far as we 
have been able to trace its history, it would appear to 
be a modern word used only by botanists to designate 
that extension of the petiole which passes along the mid- 
dle of a leaf, and to aj)ply it to the thin sheet of wax 
which forms the division between the ends of the two sets 
of cells in a piece of lioney comb is decidedly wrong. The 
word septufn, however, is short, easily pronounced, explicit, 
and, in spite of its Latin form, should be ado[)ted. The 
word diaphragtfi might be used, but has never been sug- 
gested, so far as we know ; it has no advantage over sep- 
tum, and its length and complexity are against it. 
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Abbreviations.— Oertaiti Avonls in freqneut use are generally 
abbreviated or c6atracted by writers on Bee-Keeping. This is 
certainly unobjectionable, being the same practice followed by 
botanists and others, and to those who are familiar with them 
they canse no confasion, thongh beginners are sometimes puz- 
zled. The following are the principal abbreviations that we 
have met in the works in common use: 

Cb. I r«/>«.K ^- Langstroth. 

Cmb. \ ^^"*^- L.F. Langstroth Frame. 

Fdn. Foundation. Q. Qninby. 

H. Hive. Q. F. Qninby Frame. 

Abbreviations which though not peculiar to Bee-Keeping are 
used in this book: 

a. Adjective. 

n. Noun. 

q. V. Quod rtcle— which see — when placed after a word it 
means: Refer to that word. Thus: Comb (q. v.) directs us to 
look up the word Omb for further information. 

s. V, Sub verbo. Under the word or title. Thus: s, v. Mace 
means that the desired information will be found under the 
title or heading Race. 

V. Verb. 

In the following pages we have indicated the part of speech 
of a word only when the same word occurs, sometimes as one 
part of speech, and sometimes as another. 

Abdomen* — The third or most posterior of the sections into 
which the body of the bee is externally divided. It consists in 
the males of seven, and in the females of six segments. It con- 
tains the principal digestive and respiratory and the whole of 
degenerative organs. 
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Abikormal SWAflll.~A swarm is abtwrmal when it oomes otii 
QDder annsaal conditions. {Abnormal meaning without law or 
contrary to known laws). In many cases, however, a colony leaves 
its liive in a body without really having the swarming impulse 
(See Sicarminif InipVUse). Colonies under such conditions can- 
not properly be called sVMrms. The term Deserting CoUmif (q. v.) 
expresses the facts in a more satisfactory manner. 

AUsconding^ Swarm* — This term has been applied to a colony 
of bees under two very different conditions. The first and un- 
questionably the proper signification is a swarm, which, forminc^ 
only part of the original colony, comes out under regular condi- 
tions and absconds or leaves for parts unknown. Bat sometimes 
it is applied to a colony which deserts its hive in a body — a 
phenomenon only too well known to careless bee-keepers. In 
the latter case there is nothing of the ** swarming " character 
about the affair (See Stcarm), and the term "Deserting Colony** 
would express the facts in a much better manner. 

Adapter.—" A board to set glasses on." — Keys. What is now 
called a Honey-board. (^ 

Adulteration.—" This term is only properly applied tb the 
adding of substances to articles of commerce, food or drink, for 
the purposes of deception or gain; but the term, by magistrates 
or analysts, is often practically applied to accidental impurity, 
or even in some cases to actual substitution." — Blyth. The strict 
etymological meaning of the word is the adding of someOting 
elsCf but like most other words, this one has come to have a 
much wider, though quite legitimate, signification. It includes 
the taking away, as well as the adding, of important ingredients. 
Thus tea and coffee may be properly said to be adulterated 
when the theine.and caffeine have been abstracted, and sold 
separately, and the leaves or ground berries are then offered 
for sale as new. 

The more common adulterations of the articles connected 
with apiculture will be found under the heads. Honey, Sugar, 
Wax. 

Adulteration is one of the greatest enemies of the bee-keeper, 
as it not only excites suspicion in the minds of the public, but 
by unfair competition lowers the price of the pure article. Bee- 
keepers throughout the country should unite to secure laws 
visiting severe penalties upon this crime. We cannot trust to 
our scientific professors to expose and condemn it, as the his- 
tory of oleomargarine very sadly showed. Indeed the names of 
many of our college professors are better known in connection 
with puffs of commercial articles, than for scientific research. 
The reform must begin with the people. 

After-Swanns. — Swarms which come out a short time after 
the first swarm are called after-swarms, and are always led by 
virgin queens, of which they sometimes contain several. When 
sufficient time elapses for the supernumerary queens to be de« 
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istray^d in the original stock, the new queen to be fecnndatecl, 
and qneen cells to be rained from her progeny, the swarm may 
be citled a laie swarm, but cannot be called an after-swarra. Such 
a swftrm is a prime swarm, as much as one sent out in May, be- 
cause it is led by an old qneen. 

Aiir-Space — D^ad« — A space filled with air and so completely 
enclosed that there is no communication with the external at^ . 
mosphere. Such a space has been recommended by nutny 
prominent writers as being quite as g^od a non-conductOr of 
heat as a similar space filled with loose material like straw, dry 
leaves, chaif, etc. This is a great mistake. The air, owing to 
its great mobility, carries the heat rapidly from one side of the 
apartment to the other, and so allows it to be dissipated. In fit-, 
ting up hives with double walls for the purpose of protecting 
the inmates from great cold or sudden changes of weather, the 
space between the walls should always be packed with some 
light, porous material, which will effectually prevent all circula-^ 
tion of air in the confined space. 

Albino* — By this term is properly meant a person or animal 
having an unnatural whiteness of the skin and hair, and what 
are called red ej^es, the latter appearance being due to the en- 
tire absence of pigmentary matter, so that the pupil shows red. 
lihe term was first applied by the Portuguese to certain negroes 
they found on the coast of Africa, and who were born mottled 
or disfigured with white spots. In the albinos the eye is very 
weak and is of but little use during the daytime, being capable 
of seeing distinctly only in twilight or moonlight. Various 
races of domestic animals, as rabbits, ferrets, cats, etc., fre- 
quently show the albino peculiarity. 

So much for the true albinos. The term is sometimes ap- 
plied by bee-keepers to a strain of Italian bees which are rather 
lighter than usual, and which has the rows of white hairs unusually 
distinct. ** They are not a distinct race. Ii) fact I h&ve often no- 
ticed among Italians the so-called Albinos." — Cook. 

Alighting Board. — A board upon which the bees alight when 
they return to the hive. It may either be a part of the hive or a 
simple board laid in front of the entrance. 

Apiarian. — The best authorities use this word as an adjective 
only. Thus we speak of "apiarian pursuits," ''apiarian pro- 
ducts," "apiarian implements," etc. The use of the word as 
denoting a perp'^n who keeps bees is against good usage. See 
Apiarist f^ 

Apiarist. — One who keeps or cares for an apiary. A bee- 
keeper. Sometimes improperly called an Apiarian, 

Apiary. — A place or establishment where bees are kept. The 
term apiary may mean either the locality or the "plant.'' 
Good custom sanctions both uses of the word. 

Apiator,— -A bee-keeper. 
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Aiitealtore* — ^Bee-keeping; tUe care and management of bees^ 
The word fipteiitfiirs is not recognised by many of onr standard 
authorities, bat we confess that we cannot see any objection to 
it. It stands on the same ground as fu^orteutture; horticviUurey 
vUicuUHrt, etc., all of which are generally accepted. On the gen- 
eral principle that a good Anglo-Saxon word is always to be pre- 
ferred when it can bensed to equal advantage, we prefer the term 
Bw-Keeping to AjHcuUure, but at the same time it must be borne 
in mind that €qneuUure has a somewhat broader sig^iftcation 
than ftee-ikeepui^. The term hee-keeping, therefore, cannot always 
take the place of the word <q^icvUure, 

Apidn* — The name of the FbmSly to which the honey-bee be- 
longs. It includes several Genera, one being apis in which the 
bee is found. See Apis. 

Apis* — The name of the Gknus in which the honey-bee is 
found. Great difierences of opinion exist as to the number of 
sfpecies which it includes. West wood enumerates eight species, 
but later entomologists are inclined to regard most of these as 
mere varieties. Prof. Cook regards the following as distinct: 

Apia dorsaia of India and the East Indies, known as the Great 
Bee of Java. 

Apis Zonaia of the same island. 

Apis Indica of India and China. 

Apis FUirea of India, Ceylon, China and Borneo. 

Apis meUi/loa, our common honey-bee, of which the more com- 
mon races will be found enumerated under the head Bte ii 
this dictionary. Those who wish to study the position of the 
bee in the organic kingdom will find a most admirable resume 
of the subject in Prof. Cook*s ** Manual of the Apiary." 

See also Race, Variety, Species in this work 

Artificial Comb.— See Oomb, artificial. 

Artifloial Fecundation.— The impregnation of queens in con- 
finement. Sometimes improperly called artifideUfertUizaiion. 

Artificial Honey.— See Honey, artificial. 

Artificial Pasturage. —Plants yielding honey and raised by 
cultivation as opposed to those that grow wild. 

Artificial Pollen. — Flour and meal of various kinds are errone- 
ouHly so called because they are frequently used as substitutes 
for the pollen of flowers. 

Artificial Swarm.— See Swarm, artificial. 

Atavism. — This is a medical term frequently used by breeders 
of stock. It signifies the recurrence of any peculiarity or dis- 
ease of an ancestor in a subsequent generation after an inter- 
mission for a generation or two. See Crying Back. 

Balling a Qaeen. — Bees occasionally surround the queen in 
a compact cluster or ** ball." This is more apt to happen when 
a strange queen is introduced to a colony, but sometimes a 
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colony will ball their own queen if unusually excited or dis- 
turbed. The term is used in either case. If not soon released 
the queen dies and is thrown out of the hive. Dzierzon tells us 
that bees sometimes ball their queen for the purpose of pro- 
tecting her from the attacks of strange bees. 

Barlej Sugar*— Sugar boiled till it is brittle when cool and 
then candied. So-called because it used to be boiled with a de- 
coction of barley. See Oundy, 

Bar Uiyes.— Hives in which the combs are attached to bars 
instead of being enclosed in frames. The bar usually corres- 
pouda to the top bar of the ordinary frame, and the comb is 
suspended from it. It was used in early times, even before the 
invention of the frame by Langstroth. The frame has entirely 
superseded it in this country, though, strange to say, it is still 
used largely in Europe. 

Barren.— Sterile. Incapable of producing young. 

Bars* — Strips of wood to which combs are attached and from 
which they hang in bar-hives. 

Bee* — The term Bee or Honey-Bee is properly applied only to 
the different species of the genus Apis (q. v.) which also include 
several varieties or races. See Breedt Bace, Vai iety. Under the 
following heads: Albino, Black, Brown, Carniolau, Caucasian, 
Cyprian, Dalmatian, Egyptian, German, Heath, Holyland, Italian, 
Palestine, Syrian, will be a found a description of some of the 
races. 

The term Bee has two meanings, just as the word man is used 
in two senses. The first and narrowest sense is that in which it 
is used to denote the full-grown bee and particularly the worker 
bee, when no other is signified. The second and broader signifi- 
cation includes the bee in every condition — queen, drone, worker, 
egg, larva, nymph, etc. 

The life-history of the bee is briefly as follows: The males are 
known as drones; the perfect female^ as queens, of which only 
one is normally found in each colony; the imperfectly developed 
females as loorkers. Under normal conditions they are all devel- 
oped from eggs laid by the queen or perfect female, and during 
the progress of this development they pass from the egg to the 
larval condition; from the larva to the pupa or nymph; from the 
nymph to the perfect bee— the time occupied in each step, some 
allowance being made for differences of temperature and other 
unknown conditions, being nearly as follows: 

Egg. Larva. Sealed. Entire Period. 

Drone 3 days. 6i days. 14J days. 24 days. 

Queen 3 " 5' *• 8 *• 16 •• /• 

Worker 3 " 5 " 13 ** 21 " 

The pupa or nymph form is assumed only after the larva has 
been sealed for some time. At first the young bees do not leave 
the biro except for what is knowft w ft ••play-spell," in wbicfe 
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their wings are probably hardened and their masoles strength- 
ened so as to prepare them for long flights when gathering 
honey and pollen. " The young bees build the comb, ventilate 
the hiye, feed the larVaB and cap the cells. The older bees — for, 
as readily seen in Italianiziug, the young bees do not go forih 
for the first two weeks — gather the honey, collect the pollen, or 
bee-bread, as it is generally called, bring in the propolis or bee 
glue, which is used to close openings and as a cement, supply 
the hive with water (?), defend the hive from all improper intru- 
sion, destroy drones when their day of grace is past, kill and 
arrange for replacing worthless queens, destroy inchoate queens, 
drones and even workers, if circumstances demand it, and lead 
forth a portion of the bees when the conditions impel them to 
swarm. When there are no young bees, the old bees will act as 
house-keepers and nurses, which they otherwise refuse to do. 
The young bees, on the other hand, will net go forth to glean, 
even though there be no old bees to do this necessary part of 
bee-duties." — Ck>ok. 

Numerous attempts have been made to determine the number 
of bees in an ounce, a pound, a quart and a gallon, but their 
weight and bulk vary so much under different conditions that 
the results are not very satisfactory. A. I. Boot gives 4,000 as 
the number of bees in a pound. These were probably well filled 
with honey. Keys, towards the close of the last century, pre- 
pared the following table which does not differ widely from 
Boot's estimate. 

NUMBEB, WEIGHT AND MEASUBE OF BEES. 

lb. oz. dr. 

100 Drones 10 

290 Workers 10 

4,640 •* 1 

915 " J pint 3 2 

1,830 " 1 •• 6 5 

3,660 •• 1 qiifirt • 12 10 

29,280 " 1 peck 6 5 6 

The weight is avoirdupois and the measure the Winchester 
bushel, which contains 2150*42 cubic inches. The peck con- 
tains 537*5 cubic inches, and Keys says that a swarm filling this 
is the least that will prove productive. See Nucleus. He adds 
that these data are only approximative, as they will never come 
out twice alike. 

Bee-Bird. — A local English name of the spotted flycatcher 
(Mnscicapa grisola), so called from its catching bees. — Ogilvie. 

Bee-Box,— A hive. 

Bee-Bread. — The farinaceous matter which forms part of the 
food of bees. Generally it consists of pollen but bees some- 
times, either of their own accord or under the influence of tho 
l^ee-keeper, use flour and other matters. See PoUm, 
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Bee Cap.— A close fitting cap or hood used by European bee- 
keepers for the same purpose as our bee-veils (q. v. ). It seelus 
to us an expensive, awkward, sufiocating contrivance when 
compared with our simple device. 

Bee Climbers. —Iron stirrups with sharp steel points usually 
strapped to the leg, and used to aid the bee-hunter in climbing 
trees. Almost the same as those used by " line-men " when re- 
pairing telegraph lines. 

Bee-Culture* — This word is equivalent to bee-keeping and 
apiculture. It* used as two words it might be pardoned, but as a 
compound word, the several parts being from different languages, 
it violates the canons of sound philology and should be dis- 
carded. See Apiculture, 

Bee-Culturisi.— One who keeps bees. This word may not be 
absolete but it ought to be. 

Bee-Bress. — A suit so arranged as to protect the entire person 
from the stings of bees. It is made in different ways, for a de- 
scription of which see any good work on bee-keeping.— See VeiL 

Bee-Eater* — A bird that feeds on bees. There are several 
species included- in the genus Merops, of which the M. apiaster 
of Europe is remarkable for the brilliancy of its plumage. — 
Ogilvie, 

Bee-Garden* — An apiary. A garden or enclosure to set bee- 
hives in. 

Bee Glass* — A glass in which bees may store honey.— Grande. 

Bee Glue*— Another name for propolis (q. v.). 

Bee-Gum* — 1. Since the black gum tree (Nyssa muUiflora),. 
one of the largest trees of the Southern States is almost always 
found hollow, bees in the wild state very frequently select this 
tree for a habitation. Man, taking the hint, in early days used 
a section of a hollow gum tree for a hive. Most hives were 
therefore really gum-tree hives, and hence the term gum or bee-gum 
came to mean any kind of hive. Properly, however, it signifies 
a hive made of a hollow log or tree. 

2. Propolis is sometimes improperly so called. 

Bee Hawk* — The honey buzzard (Pernis apivorus), so-called 
from preying on hymenopterous insects, such as wasps, etc. 
Lepidopterous insects of the genus Sesia are also often called 
bee-hawks or bee-hawk moths. — Ogilvie. 

Bee-Herd*- An old name for a person who takes care of bees. 

Bee-Hive* — See Hive, 

Bee-Hood.- See Bee- Gap, 

Bee-House* — The Imperial Dictionary and others define bee- 
house as a house for sheltering hives, and this is the generally 
Accepted m^f io SngUi^h^ tho proper weaning of the term. 
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Bee-Keeper. -'Oue wLo keeps bees. See ApiadfuHsl and bee- 

Bee-Line.— TbeshorteHt aDil most direol liue from ODe plsioe 
to aootlier, like that ofa be« tbrough Ibe air. 

Bee-Luuse.— A cnrio-os paiaaile fonud on tbe Iioney be« and 
named Brauta <^ca(mi!CBCh). It is not oomnion in tkiu conn try, 
but does considerable injury to been in Southern Europe. A flg- 
nre and vary eicelleut description ace given in Prof. Cook's 
Muunal. See also article FarasUe in tbii Dictionary. 

Bee-Martlu.— A local name for the king Uri—Tj/rarmvg 
(Atrotinaiais. 

Bee-Master.— One who keeps bees. 
Bee Math.-See Moth. 

Bee Pasturagre. ^Flowering plants from whioh bees gather 
honey. It is said to be natural or toiJd when it prown without 
cDltivation and artlfielat when it is planted specially for bees. 
Some plants, such as tbe apple, raspberry, buckwheat, etc., oc- 
cupy a middle position, being cnltivaled for fmic or griain, bat 
at the same time yielding la^e qnantilies of houey. 
Bee Plants,— Plants that yield honey. 
Bees-WOK.— See tVax. 
Bee Tent.-8ee Tmd. 

Bee Tree.^A tree, tbe tmnk or a branch of which is hollow 
and inhabited by bees. 
Bee Tell. -See VeU. 

Bee-Worm, — An old name for the larva of the bee. —Bay. 
Bell-Olosa.— A gluBS vessel, shaped somewhat like a betJ. 
They are used to a considerable extent as 
surplus receptacles by English bee-keepers. 
They present a very neat appearance, and 
when the comb is bnilt in fancy shape, as 
shown in tbe figure, tbey are quite orna- 
mental on the table. But honey stored in 
sueh glasses costs a good deal more (ban 
when stored in ordipary sections. 

Black Bee.-1. The common honey bee; 
the kind usually kept in box hives. Call^ 
BBLL-QLlss. also Broion Bet and (hrman Bee. See Haa. 

2. Bobber bees that have lost their hair and 
become black and shiny were supposed by Huber to be a dis- 
tinct kind of bee, and in several works they are mentioned by 
the name of Black Beta, They are, however, only ths conmon 
bee. 
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Bottom-Board* —The board- which forms the bottom of the 
hive. It may be either fixed or movable. The fixed bottom 
boards form part of the hive, while in the ease of movable bot- 
tom boards, the hive is simply placed on them. Both kinds 
have their advantages and disadvantages. Van Deusen has 
invented a clamp by means of which the bottom board may be 
made either fixed or movable at will, thus securing all the ad- 
vantages of both systems. 

Bottom Rail.— The lower horizontal bar of a frame. 

Box Hive. — ^A hive consisting of a plain box with a few cross- 
sticks for supporting the combs. In such a hive the comb and 
bees cannot be examined or handled and most of the operations 
of modem bee-keeping are impossible. Box hives are therefore 
things of the past, and bee-keepers who are behind the times 
are called "box-hive men." When we look back, however, and 
see what was accomplished by such men as Qainby, using box 
hives, we cannot fail to be impressed with the fact that thorough 
scientific work will always produce good results even with the 
poorest implements and in the face of the most formidable diffi- 
culties. 

Those who have read the first edition of Qninby*s '* Mys- 
teries of Bee-Keeping "—a work which will always be a classic 
no matter what improvements may be made in the art, will be 
jgreatly amused at the following extract from the latest edition of 
an English standard authority, ** Brande's Dictionary of Science, 
Literature and Art." Under the head *' Hive," we find this sub- 
section: 

" American Box Hives. The well known circnmstance that bees 
often collect enormous stores of honey when building their 
combs in a large space (as under the roof of a house) has led to 
the design of hives of immense size. Some employed in 
America have been found as large as sentry-boxes. These large 
boxes are easily stocked by supporting a hive of bees on a few 
cross-bars placed in the interior, when the bees rapidly extend 
the combs below the small hive, often completely filling the box. 
The plan is not so advantageous as might at first appear, as all 
the combs contain wood and bee-bread, and the honey yielded is 
consequently always impure, and moreover, is not easily obtained 
without destroying the bees." 

Shades of the lamented Qainby—how is this for a fair repre- 
sentation of the American Box Hive ! I This is about on a par 
with Blyth's "poisonous honey, from the Savannas of New 
Jersey." See Honey. 

Box Honey.— Comb-honey (q. v.) stored by the bees in boxes. 

Broed.— n. A term applied by stock breeders to races arti- 
ficially produced and established. It is in this that a breed 
differs from a race (q. v.) and both differ from a variety in that 
they have been so established, either by careful selection and 
ouHure in the case of breeds or by long-continued and potent 
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and natnral mflaences in the case of races, that all danger ol 
*' crying-back" (q. v.) is past. Owing, probably to varioufl 
hitherto inaarmountable difficulties in the way of mating, we 
have no " breeds*' of bees; we have races and strains (q. v.) bat 
no breeds. 

Breed* — v. 1. To raise yonng. In bee-keeping this is gener- 
ally called brood^earing or brood-raising. Bee Boise, 

2. To produce a distinct breed. To do this requires thorough 
knowledge of the nature of the animals under experiment and 
careful attention to certain laws which are tolerably well nnder- 
stood as they affect the higher animals, but have not been inTesti- 
gated in the case of insects. But from the fact that scientific 
apicnltnre is an art of bnt a few years growth, we may reasonably 
hope for as great advances in this direction as has been made in 
the case of cattle and horses. 

For the present, however, we can only follow the laws which 
have been found to obtain in the breeding of cattle, and await 
the discoveries which it is hoped that careful eiperimental in- 
vestigation will give us. 

1. In attempting to establish a new breed or to improve an 
old one, we must, contrary to the usual opinion, pursue a relent- 
less system of breeding in and in, and it is here that the skill 
and judgment of the expert breeder will be most fully shown. 
We have on the one hand tlie danger of weakening the constitu- 
tion of our stock, and on the other, the danger of producing a 
lot of mongrels without any fixed characteristics. The experi- 
ence of all great cattle breeders has sbown tbat it is only by in 
and in breeding that the tendency to '* cry back '* can be elimin- 
ated, and these men have also shown that when sufficient care is 
exercised in the selection of the breeding stock, the danger of 
weakening the constitution is not to be feared. In this connec- 
tion it should be remembered that all the well-marked native 
races of bees must have been produced by a series of in and in 
breedings, combined with a system of natural selection, which 
allowed the survival of none but the fittest— all the weak and 
non-prolific, and all the poor honey-gatherers being killed oflf 
during severe seasons. It is the same here as with the great 
herds of cattle and horses which roam at large in various 
countries.. The most powerful and active bull or stallion obtains 
the leadership of the herd and breeds in and in with his own 
cousins, sisters, and even daughters, until one of his progeny, 
more powerful than he, displaces him in turn. Bnt here we 
have the weak and feeble calves and foals selected by the forces 
of nature with better judgment than ever man exercised and 
killed ofif by the inclemency of the weather as surely as ever 
butcher's knife did its work. 

2. It will be found that certain males and females have the power 
to perpetuate their own characteristics in their progeny more 
powerfully than others. This is a most important factor in any 
attempt to build up a new breed, or to maintain or improve a 
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certain strain. We see it marked in the human family where 
certain men and women have given origin to a long line of 
representatives which possess marked characteristics. Stock 
breeders are quite familiar with the fact, and there are certain 
strains of cattle specially valuable for milk, butter or flesh 
which owe their origin to some well known cow or bull. 

3. It will be found that the influence of the male is in general 
(not always) more powerful than the influence of the female 
provided he is pure bred. Thus far too little attention has been 
paid to the character of the drones, though this is not- to be 
wondered at when we consider the great difficulty of the sub- 
ject. We must remember that it would be almost impossible to 
select an individual drone as we select a bull from a cattle-herd 
or a queen from an apiary. It is even difficult to make sure of 
getting our queens mated with the drones from any given hive, 
but even in the face of all these difficulties, the importance of the 
subject must not be forgotten. 

There are other points which will readily occur to the scientific 
breeder. Thus we must not forget that the impregnated female 
is herself influenced by the male. This has not the same im- 
portance with bees that it has with cattle, but how far the 
impregnation of the queen may influence her drone progeny is a 
point that cannot bear to be overlooked. 

Lastly, the ** environment," as evolutionists call it, will, no 
doubt, have something to do with the production of excellence 
in any given breed, though less here than in cases where the 
mother may be trained or worked, as with cattle or horses. Pre- 
natal influences have a wonderful effect on the progeny of mam- 
mals, and may it not be that eggs obtained from a queen in the 
height of her productive power and activity will produce far 
better breeding stock than eggs from the same queen when her 
energies are dormant or not fully developed ? This brings up 
the important question of the best age for breeding queens. 
And does not the quality of the eggs laid by the queen in the 
early part of the season have quite as much to do with the 
quality of the queens produced as does the so-called swarming 
impulse on the part of ^the workers ? 

All these questions deserve careful experimental consideration. 
They may be suggested by theoretical reasoning but they cannot 
be settted in any such way. 

It is in the process of natural selection, however, that the en- 
vironment will aid us. No stock that has had fair play during 
the summer and fails to be ready to meet the winter, should be 
kept for breeding. We may feed and keep them for other 
purposes, but nature would have destroyed them, and we should 
not attempt to perpetuate them either in the male or female line. 

Breeding ^^In and In*" — When a queen is fecundated by a 
drone whion is near of kin to her (as brother or cousin), thQ 
progeny is sivid tobe the result of l)reeding *'in f^nd iu," 
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BridAl Tri|k— WeddiDg flight (q. ▼.)• 

Brimstoiie. — n. Snlphur. The word literally means &um statie, 
and is applied only to salpliar iu the form of solid masses like 
stones or rolls. 

Brimstoue* — v. To expose to the fames produced by burning 
snlphur. See Sulphur. When used in connection with bee- 
keeping the word signifies the destruction of a colony for the 
sake of obtaining their wax and honey. 

Broad Frame*— See Wide Frame, 

Brood* — Young bees while in the Tarious stages between the 
egg and the bee which has emerged from the cell. The use of 
the word brood in this connection is very old. Skeat tells us 
that in iElfric's Homilies (A.D. 975) speaking of bees, the 
writer says: *\0t tham hunige hi bredath heord brod*' — i.e., 
with the honey they nourish their brood. 

Brooding Bees* — The nurse bees (q. y.) are so called by some 
European writers. 

Brood-Clnster* — The cluster of bees which cover the brood- 
neut. 

Brood Comb* — Combs containing brood. The term does not 
apply to empty worker or drone comb which miykt contain 
brood but does not. Such comb is called either toorker comb or 
drone comb according as the case may be. 

Brood-Drones* — Drones in the brood state. See Egg. 

Brood Frame*— A frame of the right width to receive brood- 
oomb. 

Brood-Nest* — That space in the hive which is occupied ty the 
queen for laying. In fall, winter, and early spring, this space is 
confined to a small portion of the centre of the hive, and includes 
the centre space on two or more combs, but in warm weather the 
queen sometimes lays in combs at some distance from the brood- 
nest, and even in the boxes arranged for comb honey. Bat 
there is always a spot where the rearing of young is specially 
carried on, and this is the brood-nest. 

Brood-rearing ) _« . , . _ _ . . 

H AAd III raising of brood. See Raising. 

Brood-Workers*— Worker bees in the condition of brood. 
Bee Egg. 

Brown Bee* — The common honey bee; the kind usually kept 
in box hives. Called also Black Bee and Qerman Bee. See Bace. 

Buckwheat Swarm* — A late swarm produced by the stimulus 
caused by the great flow of honey obtained from buckwheat. 

Bant* — This term properly signifies smut or the fungus (Uredo 
foetida) which produce disease in grain, but it is also iised as a 
iwme for tha puff-ball (q. t,). 
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Cage^ Queen. See Queen Gage. 

Candy. — n. This favorite material for feediog bees is prepared 
by boiliug sngar syrup nntil it is sufficiently condensed. There 
are three forms depending upon the method of preparation. 

1. Sugar candy, so called. This is sugar crystallized by leaving 
the saturated syrup in a warm place (90° to 100° Fahr.), the 
shooting of the crystals being promoted by placing sticks, or 
threads, at small distances from each other in the liquor; it is 
also deposited from compound syrups, and does not seem 
to retain much of the foreign substances with which they are 
loaded. Brown sugar candy is prepared in this way from raw 
sngar; white sugar, from refined sugar; and red sugar, from a 
syrup of refined sugar which has been colored red by means of 
some coloring matter of which cochineal is to be |>referred. 

2. Boiled candy or barley-sugar (q. v.). This is prepared by 
boiling the syrup, the several stages of the process being as fol- 
lows: Well clarified and perfectly transparent syrup is boiled 
until a " skimmer " dipped into it, and a portion *' touched " be- 
tween the forefinger and thumb, on opening them, is drawn into 
a small thread, which crystallizes and breaks. This is called a 
" weak candy height." If boiled again, it will draw into a larger 
string, and if bladders may be blown through the "drippings " 
from the ladle, with the mouth, it has acquired the second de- 
gree, and is now called *• bloom sugar." After still further boil- 
ing, it arrives at the state called " leathered sugar." To determine 
this re-dip the skimmer, and shake it over the pan, then give it 
a sudden flirt behind, and the sugar will fly off like feathers. 
The next degree is that of " crackl^ sngar," in which state the 
sugar that hangs to a stick dipped into it, and put directly into 
a pan of cold water, is not dissolved off, but turns hard and 
snaps. The last stage of preparing this article reduces it to 
what is called ** carmel sugar, proved by dipping a stick first 
into the sngar, and then into cold water, when, on the moipent 
it touches the latter, it will, if matured, snap like glass. It has 
now arrived at a "full candy height." Gnre must be taken 
throughout that the fire is not too fierce, as, by flaming up 
against the sides of the pan, it will burn and discolor the sugar, 
converting a portion of it into caramel which is said to be 
poison to bees in cold weather; hence the boiling is best con- 
ducted by steam heat. 

Any flavor or color may be given to the cantfy by adding the 
coloring matter to the syrup before boiling it, or the flavoring 
esseuces when the process is nearly complete. 

For feeding bees the earlier stages are to be preferred as con- 
taining more water and as being softer and more easily rasped 
down. 

3. "White candy. This is prepared by boiling a strong syrup 
nntil it becomes solid on cooling. While still hot the pan is 
placed in snow or ice water and constantly stirred until the en- 
tire contents consolidate into a white mass. Gandv in this con- 



20 ' mcnoSAKT of 

dition absorbs a large qnantitr of water and is easily nseil by 
the bees. As a wiuter food ve have foand it excellent. It may 
be moulded into cakes or bricks aod laid over the cluster, or it 
may be packed in wired frames and hang by the side of the bees. 

4. There is also a preparation which is known as "Good's 
Candy *' or ** Sholts Ciuidy.'* Langstroth, in his Hive and Honey 
Bee, gives the following directions for preparing it. 

**II&v. M. Scholtz, of Iiower Silesia (Europe), recommends 
the following mixtnre for feeding bees: **Take one pint of 
honey and fonr ponnds of powdered Inmp sagar;* heat the 
honey, without adding water, and mix it with the sagar, working 
them together to a stiff donghy mass. When thus thoroughly 
incorporated, cut it into slices, or form it into cakes or lumps, 
and wrap them in a piece of coarse linen and place them in 
the frames. Thin slices, enclosed in linen, may be pushed 
down between the combs. The plasticity of the mass enables 
the apiarist to apply the food in any manner he may desire." 

Candy. — 17. When honey or sugar crystallize from a solution 
they are said to eandu. Candied honey is that which has solid- 
ified. 

Cap* — n. 1. When the cover of a hive is made in the form of a 
box it is sometimes called a cap, 

2. The cover of a cell— either brood or honey. Sometimes 
called the capping. 

Cap. — V, To cover a cell or seal it over. 

Capped Brood. — Sealed brood (q. v.). 

Capped Honey. — Sealed Honey (q. v.). 

CappingS } The caps of honey cells which are removed when 

Cans I ^^^ honey is extracted. 

Card. — A frame filled with honey comb. A sheet of honey- 
comb. 

Carniolan Bee. — A race of bees found in the mountains of 
Southwestern Austria. The workers are light grey, and are re- 
markable for the gentleness of their dispositions. See Race. 

Carrier Bees. — Workers that are old enough to forage. 

Cases for Sections. — This term is used indiscriminately to 
denote two distinct devices: 1. Wide frames filled with sections 
and hung in the hive like ordinary frames. 

2. Orates or boxes in which sections are placed and held while 
on the hive while the bees are filling them, or packed for ship- 
ment. 

Cashiered Stocks. — Stocks of which the bees are either d^• 
stroyed or united with other stocks. 

Casts. — This term is usually and properly applied only to 



* The sugar must be reduced to very fine powder. 
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elymologistR, it bLotiIiI be npplieil only to thone Inr 
are liniij—tha word being literally n bairy Hbe-cnt (Oltl Frencb — 
chat» p^Uiise). Wabflter gives a etealer <^ food {Cater, food, and 
pilier, robbet), 

Cancaslan Bee.— A rnce of been fonixl amongst the OaQdMlOD 
UoiimaiuB and BAid to be very active and amiable. 

Cell. — Literally a Bmalt Iioiua or room. The oompaiiments nf 
tbe bonercDiubinwbich the bees Btore honey nod mise their 
yonng. Tbey aie of Tarioiia bIzps ani] forms— ronad, peulo- 
gonat, heiHgonal, ptc. Sire Conib, Queen CUI, etc. 

Cell, B«yal.-8ee Q-um Cill. 

ChnlTHWe.— A hive with donble wall b, the space between 
them being filled with chaff or some porous material wbich wilt 
prevent tbe pnnsage of beat, and cansequenUj will keep tbe 
Lives warm la winler and cool ir 



A section of one of tbe tooHt popular tormit — tbe "Sim- 
plioitj " — ii BhowD-in the accompanying engraving where A, A, 
are tbe onter Bidea; C C, tbe inner wbIIh, and B, B, chxir H is 
tbe entrance, and E, E, a movable cover. It will be aeen that 
this hiVB la a two-story hive b; const rnction, though of coarse it 
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is nsed as a one-story bive in winter — the upper story being 
filled with a bag made of any cheap 8ta£f and packed with chaff. 
A frame of comb is shown in the lower story with its end facing 
the entrance H, and three frames, I, are shown in the upper 
story and lying across it. 

Chrysalid ) Plural, chrysalides. A condition into which the 
Chrysalis ) caterpillars of butterflies and moths, and the larvsa 
of most other insects, pass before they change into the perfect 
insect. It corresponds to the terms aurdia, nymph and pupa. 
At one time it was confined to the lepidopterous insects (insects 
which have wings covered with powdery scales — butterflies and 
moths) but is now applied to the pnpsd of other insects. The 
term pupa is, however, to be preferred in the case of the bee. 

Clamp. — 1. A movable piece which fastens two or more parts 
of aoytuing together. Thus we have damps for fastening the 
bottom board to the hive; for securing the sides of the hives to 
each other where they are made movable, and for other purposes. 

2. A piece of wood or a batten put across a board to strengthen 
it. Clamps are often nailed to the underside of bottom boards. 

3. A number of stocks piled together and covered for winter 
protection. 

4. Frames and boxes piled together and properly arranged so 
as to be covered with an outer caHC. 

Cleansing Flight.— See FligM, Cleansing. 

Closed-End Frames* See Frames, Closed end. 

Cluster. — V, Bees are said to cluster when they form a com- 
pact mass, each bee holding on to her neighbor by means of the 
hooks at the ends of the feet. 

Clnster.— n. 1. Any mass of bees which hold together by 
means of their foot-hooks. 

2. When **the cluster" is spoken of, reference is had to the 
compact mass into which the bees of a colony form themselves 
when reposing quietly in their hives especially in winter. 

Cocoon. — The silken case in which the larva of the bee or 
other insect envelops itself when it passes into the pupa state. 

2. When cocoons are spoken off in connection witii the apiary, 
the cocoons of the bee-moth are generally meant 

Collateral System.— Placing small hives or boxes at the sides 
of the main hive or, as Nutt called it, the PavUion. 

Colonizing.— A method of dividing colonies by inducing them 
to enter and fill a second hive placed in communication with the 
original one. Used only with box hives and open to very 
serious objections. 

Colony. —The bees of a stock. (See Stock.) A complete col- 
ony consists of queen, workers, and at certain seasons, drones. 
The test of a perfect colony seems to be its power of perpetu- 
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atici^ lta«lf, and for tbia the queen and workeiB Bre all that ia 
•eqoiled. We sometimes speak of a qvemless colony, and the 
expiessioa ia not inoorreot, but it is eqniTalaot to sajiug that 
the.oolnny is ootfall OT perfect. 

The distinction between a colony and a mxtrm is simpljr this: 
A Kwann is a nea colony jnat separated from the parent atook. 
Hee titoarm, 

Colt.— A name sometimes given to the second after-awann. 
The third is called aJiUy. See Fiily. 

Comb.— A nnmber of cells bailt together so aa to form a 
sheeL Comb iit always built with cells on both sides, the 
division between the ends of the cells being called the Mplum 
and serving as a bottom for both Berieii of cells, thns saving 
•HBX. The cells are not placed eiuctly opiiosite each other, but 
the centres of the bottoms are arranged qniDonox fashion (see 
quincunx). These bottoms are not flat bat concave (as seen from 
the interior of the cells), beiog formed of three rbomboidal 
platen, consequently the cells are a little deeper than just half 
the tliickoeBS oF the sheet of comb, which for brood is aboat 
15-16ths of an inch. Sncb comb weighs about ^ lb. to the square 
foot, and it is said to reqnlre about 5 lbs. of honey per square 
foot to make it. Some writers, however, think that the amount 
of honey used ic mnking wai is greatly oTer-estimaled. As it 
is more than probablo that beecoanDot altogether control the 
production of vai, any moro tbon other secretions, it may ha 
that tbo wasto incurred in tbo production of comb is not quite as 
great as hue been supposed. When filled and sealed, brood 
comb weighs about 5 lbs. pe» square foot, but the oelli may be 
lengthened out so as to hold a much greater quantity. Boot 
says as much as 10 lbs. per square foot. Since honey -varies very 
much in Hpeciflo gravity (from 1.261 to 1.150. See Mowi)) even 
when sealed, we must not accept these figures as oorreol in all 



Thtee kinds of oomb are found in most hives— worker, drone 
and store, each being indicated by the cells of which it is 
formed. The cells of worker oomb are shown of actual size in 
the fl^are. Hve of thes? oella, plaoed in line, msaanre just one 
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inch, so that each square inch oontaiDs 25, and the sardace on 
both sides contains 60 cells. An ordinary Langstroth frame, 
moderately filled with brood (say a space six inches by eleven.) 
will contain 3,300 youDg bees, and three sach frames will pro- 
duce about 10,000— a number which constitutes quite a nice little 
swarm. It is easily seen, therefore, how rapidly weak stocks 
may be built up during warm weather by giving them occasion- 
ally a frame of sealed brood. 

The cells of drone comb are much larger — four of them 
placed side by side measuring one inch or 16 to the square inch.' 

The depths of both worker and drone cells are the same, but 
as the caps of the worker cells are flat while those of the drone 
cells are very considerably convex, the latter really has what is 
equivalent to a greater depth. 

In store comb — that is, comb for storing honey — the cells are 
often irregular in size and shape. Honey is often stored both in 
worker and drone cells, but the bees often build comb in corners 
and out of the way places and use it for storing. Cells for 
storing honey are generally much deeper than brood cells — 
sometimes as much as two inches deep and turned pp at the 
ends. See also Honey-comb, W(ix. 

Comb) ArtiflciiiL— All attempts hitherto made to construct 
comb artifieally have failed. We frequently see the article men- 
tioned in the newspapers, but in all such cases the writer draws 
on his imagination for his facts, and a very poor imagination at 
that. Thus we have seen it stated dozens of times that comb 
honey was now manufactured on a large scale by first making 
comb of paraffine, and then filling it with flavored glucose. It 
is needless to say that as yet this cannot be done. There is no 
end to the projects of this kind which might be suggested. 
Thus we might propose the manufacture of delicate India rubber 
comb, in which the bees might store honey, and then, instead of 
passing it through an expensive extractor use a common wringing 
machine to squeeze out the honey. 

Shortly after the introduction of the movable frame, bee- 
keepers become deeply impressed with the importance of util- 
izing old wax in the manufacture of new comb, and various 
plans for getting the bees to work up old wax were proposed, 
but none have been successful except what is known as Founda- 
tion (q. v.). This, however, cannot be called ** artificial comb," 
simply because it is not comb but only foundation. 

That bees would use artificial comb for all purposes was very 
fully shown by that most ingenious apiarist— the late M. Quinby. 
He constructed comb, with proper sized cells, out of very light 
sheet metal, and coated it with a very thin layer of wax. A small 
section of this artificial comb when placed in the brood nest 
was used by the queen to receive her eggs, and which hatched 
into larv89 that were duly nursed by the bees, and finally 
matured, As an experiment, this was ^ most impottapt ^tep; 
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bat Ihns far, k really pnotical nrticia of ftrtifloial comb is a 
tLing of tLa fntnre. 

Comb-Bars. —Brth or slats to which comb is attached and 
from wbicll it lintig.i ia the bar-hiTes. 

Comb Basket.— Tliat pai-t of the eitmetor which reoeiTM and 

times need iOHtead of comb box or 
. I comb cnrrier, bat this application of 

"I it ahonld be avoided. 

A oomb basket for amall pieoes 
of oomb is shown in the engraTiug. 

Comb Box.— Another name for 
ooiob carrier (q. v.). 
CoBb Bnoket.— A comb carrier 

(q- v.). 

Comb Carrier. — A box made of 

anch a size as to hold one or more 
COHB BAHKKT FOR SHALL frameH of comb BO that they may be 
PiKCUL easily carried abont. It Bbonid have 

a oloxe-fltting oover mt tbat the hooe; 
shall be protected from flies and robber bees, and the brood 
froiu «hitliug drafts. It may be made of tin or very thin boards- 
one Important point being to have it qoite tight. The eoRraving 
Kiiovaft very neat and oonvenieDt article made of tin bf Boot, 
of Medinii, O. 
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For the oonfnsion of names in regard to this article, see 
Introdnotion. 

Comb Cnltlllff.— See Pruning. 

Comb FeBWUlOoil,— 8ee JibundoKon, This term ww HOffletimefl 
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used by old writers to signify a starter for which, of coarse, they 
used natural oomb. 

Conb Guide* — Any arrangement by which the bees are in- 
duced to build comb in the exact place that it is wanted. The 
best oomb-gnicle is a strip of foundation. Before foundation was 
invented, small pieces of oomb were used, and the term was also 
applied to the edge of the top bar of the frame. 

Comb-Holder. — A deyice for supporting a frame of comb after 
it has been removed from the hive and until the bee-keeper is 
ready to return it. In some cases the comb-holder is a separate 
stand, and it is then perhaps more properly called a comb- stand 
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or comb-horst. The engraving shows a very convenient form of 
holder which may be hooked over the edge of the hive and 
which will hold the first frame of comb, so as to give more room 
in the hive while examining the others. 

Comb Uouey.— Honey in the oomb as distinguished from ex- 
tracted or strained honey. 

Comb Horse*— Bee Oonib-Holder, 

Comb Pruniug.— See Pruning. 

Comb Boiler.— A German device for uncapping when ex- 
tracting, it consists of a roller with short wires projecting 
from its entire surface. When passed over a comb it breaks the 
caps of the cells so that the honey is easily thrown out. It is 
not as good as the knife. 

Comb Stand. — See Oomb Holder. 

Condemned Bees* — Bees that are to be consigned to the brim- 
stone pit. 

Coppet*— A hackle (q. v.). 

Corbicula* — Literally, a little basket. The pollen-basket 
found on the legs of the bee. 

Corners*— Metal. This term is properly applied to pieces of 
sheet metal which are fastened to the corners of wooden frames 
for the purpose of strengthening them. The term has, however, 
been used to designate pieces of metal which, when applied to 
the upper corners of the ordinary hanging frames, form the 
projecting supports from which the rest of the frame hangs. 
Snoh so-cf^lled corners are shown at c in the Agure, 



... 9 would be metal ariiiH. 

Metal amiB Lave been constructed in varionB waja— of wire and 
of sheet tin. The usual wb; is to make tbem of tin, and they 
are so formed that the; may be folded round the ooroer of Che 
frame so aa to hold firmly aud present two thia edges by which 
tbey resttipoD the hearers or rabbets. The adTantage of metal 
coruers ii that tbe bees canuot fasten the framea to tUe rabbets 
with propolis. The frames are therefore eanily aet free for ei- 
aminatiou and do nnt require to be pried loose. The disadvan- 
tages are that the frames move about very easily when the hive 
ia carried, gome very able bee-keepers do not like them on this 
account. 

Cover Board.— Honey board. 

Cratei^A skeleton box for holding sections either on tbe hive 
or on tbeir way to market. 

Cr»9».—a. Irritable; easily made angry. 

Cro§8. — n. When two races or breeds are bred together tbe 
pi-ogeiiy ia said to he a cross. See Hybrid. 

Cr4M«-Mat«d.— A qneen of any breed which bas met a drone 
of another breed may be said to be cross-nwtai. This term is 
greatly to be preferred to the word " impurely " mated, which 
really has no meaning whatever. 

Croat) StlcfeH. — Sticks, or spleuts astbey are sometimes called, 
whicb are placed in boi and atraw hives to support the combs. 

Crown Board.— Honey board. 

Crj Back.— It is a ouriona fact, well known to breeders of the 
bigber auimats, that the effect of a cross will frequently disap- 
pear for several generations and then appear again in a very 
marked degree. This principle is known to phyalcians as 
Atavitm (q. v.). and amongst breeders of stock snch progeny is 
said to "cry hack."— a term derived from a well known hunting 
eipression. It is therefore never safe to breed from two cross- 
bred animals. Crossing between pnre bred animals is per- 
missible when we intend to use the cross itaelf or when we 
intend to breed from it by mating with a pure male or female, 
but not otherwiae. 
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Cashiou* — A bag or similar receptacle filled wiili some porous 
material iH^liicb does not conduct beat freely. Gnsbious are used 
to ])rotect the bees, and may be used both on top, sides or bot- 
tom of the. frames. When used at the sides, the form employed 
is generally called a ^vision hoard (q. v.). 

Cyprian Bee*— A race of bees found in the Island of Cyprus. 
They resemble the Italians very closely. Prof. Cook says ** they 
ma^ be distinguished by the bright, leather-colored lunule 
Mrhich tips their thorax posteriorly, and by the fact that the 
under side of their bodies is yellow to the tip. They are more 
active than are the Italians, and the queens are more prolific. 
The good qualities of the Italians seem all to be exaggerated in 
the Cyprian, except the trait of amiability. The Cyprian bees 
are second only to the Egyptian in irritability. That they will 
become less cross with handling is to be expected.*' Bee Bace. 

Dalmatian Bee.— A race of bees found in Dalmatia. They 
are slim, wasp-like, and very black, the wings of the abdomen 
being banded with a light yellow. See Bace, 

Dead Air-Space* — See Air Space, Dead. 

Decoy Hiye* — A hive properly arranged for the reception of 
bees and set out in the hope that a swarm will take possession 
of it. This device is very old, but has never been generally suc- 
cessful, although occasionally a swarm will be secured by it. It 
was described by Markham in his ' Countrie Farm " (1610). 

Deprivation* — Bemoving honey from the hives. 

Desertinif^ Colony* — Colonies frequently leave their hives in a 
body in fall or spring, when their supplies are exhausted or other 
conditions are unfavorable. Colonies under such circumstances 
have been called ''Abnormal Swarms" and "Absconding 
Swarms" (q. v.), but neither of these terms is quite applicable 
under the circumstances. The term Deserting Colony expresses 
the exact condition of affairs. 

Diarrhoea* —Generally called Dysentery (q. v.). 

Dipping Plate*— A plate of wood or metal which on being 
dipped in melted wax becomes coated with a thin layer or sheet 
of Uiis material. This sheet is then peeled off, and after being 
passed through a proper mill or press is known as comb founda- 
tion, or simply as foundation (contracted to f d n). 

Distance Guides ) pins or blocks attached to the sides of the 
Distance Pins f top bar of a frame to aid in keeping it in 
position, and at a proper distance from the others. 

Dividing*— A method of artificial swarmiug by dividing a 
colony. 

Division Board* — A board used for dividing a hive so as to 
contract the space in which the colony is kept. They are of two 
kinds: The plain ones consist simply of a thin board; the chaff 
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cnsliioii division board consistB of a fntme about two inches 
tbick, Uie sidea beine oovered with ver; thin boards, and the 
hollow being filled with chaff. The Ibtter are a moat eioelletit 
devioe tor preventiDg the escape of heat from the olneter in 
wioter aud earl; Bprioft- Some writers tbink it is " too mnch 
uiaohiDeij," bat we think the advanlaftes gtentij ovrabalanoe 
the very slight extra complication. A Chaff CoBbion DirisioD 
Board is shown in the anueiad engraving. We bolieTs this oou- 
trivaoce is doe to A. I. Boot. 



Dollar QneeK.— Bea Quetn. Dollar. 

Diirtng Be«8.— Bees ma; be caused to iMve their oomba and 
hire and pass into an empty box by continaed n^iping on the 
sidei of the hive. This is often done for the purpose of trans- 
ferring, making new swariUB, etc., aud is called driving. 

DroiMa— A male bee. 

Drane Bro«4.— The common name for brood which produces 
droaea. More properly termed brood drones. 

Drone Comb. — Comb with cells targe enough to cortain 
drone brood. 

Drone Egg.—An expression generally used to denote those 
eggs wbioh prudnoe drones. More properl; termed egg drones. 

Drone Trap. — A trap for catching drones. It generally con- 
sista of a cage of some sort with meshes or wires through 
which the workers can pass freely, but through which the fronts 
cannot pass. Into this onge the drones are led hy a long or 
crooked passage so that they cannot find their way back. The 
workers fly offend the drones are kept prisoners. ^ 

The modern improvements in hives, and especially the inven- 
tion of foundation, enable us to control completely the produc- 
tion ol drones, and it is better to prevent their being reared 
than to waate honey in prodnoing them. 



so sicnoN&BT or 

SomeUme«, bowever, the bees tear down worker oomb and 
raise drones. They may then be destroyed while id the brood 
oonditioD. Shaviog tbeir heads off is a simple method. Some- 
times we wish to remove them after tbey have emerged; in that 
case the drone trsp is of great vse. 

Drammins.— To rap or beat the sides of a hiie for the par- 
pose of alaroiiDf! the bees nod cnaBiug them to leave their comb 
Hnd biTe aad.pass into another receptacle. See Driving Beta and 
Fbrcing Siearms. 

Dummies.— A term applied by some English writers to 
division bostds. A coutroction foe d\tmmy frames. 
Duplet. — The hive set over or onder another,— Ji>ys. 
DupUcat*.— To set one hive over another, 
Df Benterf .— A disease in which bees void large quantities of 
very soft I'nces. Causa and care are not yet fally anderstood. 
Even the nature of the disesHe is nnknown. Some clailu that 
diarrbiea is the proper nome for the disease, and probably it is, 
bnt the advances thns far made in insect pathology do not war- 
rant ns in coming to a decision. It may be, however, that ere 
lonR the pathological histology of the bee will be so well 
nnderittood that this point will be fnlly decided. In the mean- 
time, there can be no objection to the use of the old word. 

Egg.— The first condition of the bee after it leaves the 
body of the mother. When Brut extrnded, and before it has 
been exposed to the air, tbe egg has a soft glutinous snrface 
which enables it to adhere to any object which it may toach. 
The qneen places it at the bottom of the cell and it remains as 
shown in the flgnre which is considerably mag- 
nified. 
When a colony is in good order all the eggs 
th h 1 d by th q b t 

tm b pp th t f t 1 w li (q ) 
p t I th t 1 y gg S h gf, 

ft d w th k t p I ly » d 

vxyrLer egg Th j I egg d 

th d ff t 1 d p hi f 

pd gtl dff tkd (bee — 

q w k d d SI egg 

E»»DBP0SITE B lly II d 5 ee jj oorkfr egg 

IN c d d 3/ b t t b th t h 

ra d f I f I y All gg 

laid und pp dt q gg tb d 

eggfi,"io d I . BE , Uy w k gg ra ybe 

meant eggs laid by workers. If, however, we regard the word 
egg in Ibis case as denoting the condition of tbe bee, we may 
be enabled to eipresa exactly wbnt we want to say without cir- 
cnmlocution or donbt. Tbe terms egg qtuens. egg workers, egg 
drones, express tbe facts precisely. In tbe case of eggs laid by 
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workers, which eggs always produce drones, "worker eggs" 
would be proper, and the expression *' worker egg drones" 
would distinguish them from ** queen egg drones." 

£^ Drone. — A drone in the condition of an egg. An egg 
which will produce a drone. Such eggn, when queen eggs, are 
known by being laid in drone cells. Worker eggs (that is,, eggs 
laid by workers) are laid in any kind of cell. 

Egg Queen. — This is undoubtedly the same as an egg worker. 

Egg Worker.— A worker in the condition of an egg. Such - 
eggs are always laid by queens, and are really queen eggs. 

Egyptian Bee. — This bee was at one time regarded as a dis- 
tinct species and named apis fasciatat but it is now generally 
thought to be a mere variety or race belonging to apis mdlifica, 
the common honey bee. 

'*The German apiarist, Hen* Vogel, has given special attention 
to this variety, and has discovered in it some interesting pecu- 
liarities. It never gathers propolis; but uses wax in its- place; 
and it seems proof against the cold. But the most singular fact 
that has come to his knowledge is, that there exist regularly in 
an Egyptian colony some twelve or so small drone-laying 
queens, which would be called fertile workers but that they have 
a distinctive appearance, consisting in the waxen yellow of their 
breasts— a feature which is possessed also by the drones of their ; 
progeny." — Neighbour. 

Under these conditions it will be interesting to study the 
question of hybridity in connection with this bee, and we have 
made arrangements to do so. 

Prof. Cook says of these bees: **They are very yellow, in-- 
tensely cross, and frequently have fertile workers. They are 
probably the bees that are famous in history, as having been > 
moved up and down the Nile in rude boats or rafts, as the 
varying periods of nectar-secreting bloom seemed to demand." 

Eke. — ^An addition to a hive, making it larger. This term was 
generally used in connection with the old straw hives or skeps, . 
and by it was meant an additional ring or hoop, the same diam- 
eter as the original straw hive, placed under the old hive. Neigh- 
bour defines eke as half a hive placed below the main hive, while 
a whole hive used in the same way is called a " nadir" (q. v.). ' 
We believe, however, that any addition to the old straw hive 
was called an " eke," which merely signifies an addition. 

Emerging Bees i Young bees just leaving the cells in which 
Emerging Brood \ they were raised. The term hatching 

brood is frequently but improperly applied to young bees in this 

condition. See Batch. 

Engraft. — A queen cell is said to be engrafted when it is • 
taken from one comb and so arranged in auoth^r that the bees 
fasten it properly. 
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EirtraMe. — Tue opeoiog or passAge Uurongh which bees enter 
aod leaye the hive. 

Entnuice Blocks. — Blocks by meanfl of which the entrance 
to a hive may be regaUted as to size aod position. 

Entranee Ooard*— A device by means of which qneens and 
drones are preTeuted from entering or leaying the hive while 
the workers have free passage. This is accomplished by fasten- 
ing in front of the nsnal entranoe a strip of wood or metal, 
pierced with holes which are just large enough to admit a 




JONES' ENTRANCE GUARD. 

worker, bnt too small to allow a qneen or drone to pass. A very 
excellent form of this device is that shown in the figure and 
known as Jones' Entrance Guard. It is made of zinc, the open- 
ings in which do not change by being alternately wet and dry. 

Extractor.— A machine by means of which the honey is 
thrown oat of the cells by centrifugal force. The honey is col- 
lected in suitable vessels and the combs, quite uninjured are re- 
turned to the hive. A very good form of this machine is shown 
in the figure on the opposite page. 

Extracted Honey* — Honey that has been taken from the 
combs by means of the extractor. Prior to the invention of the 
extractor, honey was obtained in a liquid state by mashing the 
comb and straining^ out the honey. Honey obtained in tiiis way 
from combs taken from the body of the hive (as in the old sys- 
tem of brimstoning) is always contaminated with bee-bread, the 
animal fluids of larvsB and other impurities. It was called 
strained honey (q.v.), and this term should always be applied to it, 
while the term extracted honey should always be used to denote 
honey obtained by means of the extractor. 

Farina.— This vrord literally means flour, but it has been used 
occasionally by botanists to signify pollen, and consequently 
bee-keepers have sometimes used it in the same sense. But in 
view of the fact that true flour is used by bees as well as true 
pollen, it would be well to avoid the use of the word farina as a 
synonym for pollen. 

Fecnndate.— To impregnate. The queen is fecundated during 
a successful wedding trip. The words fertile and ferlUiae are 
generally used where the wordB fecundated 9knd fecundate ought to 
be employed. See Fertilize, 
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m can readiljr take it withoat Deing drowned. 

»*irfiii' } "^^ "'* "' '*'* words fertile. feriUimnA fer- 

JrerUUze \ tiUiatioa as synonymH fat fei^nlalrd, fecun- 

Fertillzatlon ) dote Kad.ffcunrfofion, ia greatly to beregreltod. 
It is trae thnt the word feriUizalu>a is naed bj botaniaU qailfl 
genemllj to signify tliaproceiis by wbich the pollen renders the 
ovale fertile, and there are a few inHtauces, ontaide of works on 
the bee, in which the Hama word is used to signify the act of 
feonndating the ovnm in animals, fant in the latter case its nse in 
exoeptioDafand, in (he case of tbeqaeen b«e, improper; beoan^e 
the word, if used in this sense, has two dintlnct meaningi, and 
heooe oonfnBinii is apt to arise. The word fertile meann fmitfnl, 
uidaqneeD bee ma^ be frnitful without having been feonodated. 
Indeed, we ordinarily speak of fertile workers, which are never 
faoandated. It is true that in both these cases, drones ool; are 
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prodnced, bnt tLis does not alter the case; it would still be im- 
possible to ftpeak of either the queen or worker as unfruUfrd. If, 
however, we relegate the words nnder consideration to their 
proper places, and give them their most nsual signification, we 
sLall be able properly to speak of a feriiU and fecundated queen 
as meaning one that is both fruitful and impregnated. See 
Fhcwidute. The subject is also discussed in our Introduction. 

Filly. -A fourth swarm, the third being called a co2^(q. v.). 
A colt is a male foal; a filly is a female foal. In this country the 
term colt is applied to the young of the horse without distinction 
of sex, but this is an Americanism which ought to be carefully 
avoided by all who appreciate accuracy of language. 

Fltg^ht.— An after swarm or cast. 

Flighty Cleansing^. — ^When bees issue from the hive to void 
their faeces, after a long confinement, they are said to take a 
deanswg flight. 

Sl^^^ ^^y'^^® ^ , ) When the queen makes an excursion 
FWgnt, MatrlmoniaU from the hive for the purpose of 
Flighty Wedding ) meeting a drone, 6he is said to make 
a marriage flight. Such a fli{j[ht is said to be successful or unsuc- 
cessful according to obvious circumstances. 

Floor Board;— The bottom board (q. v.). 

Flour.— See Meal. 

Forage.— Bee-food obtained from natural sources. 

Force. — To drive. Bee Driving Bees. 

Forcing Box. — A box which is made to fit exactly over a hive 
so that the bees may be driven into it by the process of drum- 
ming (q. v.). In this way artificial swarms are forced, and the 
bees are sometimes removed from the hive previous to the pro- 
cess of transferring. 

Fonl Brood. — The name of a disease which is undoubtedly 
the most dangerous to which bees are subject. But little is 
really known regarding it with any degree of certainty. It is 
now generally thought to be due to the growth of a microscopic 
fungus, though this is by no means certain. It affects the brood 
but not the old bees, and generally gives evidence of its presence 
by its horrible odor. 

Fonndation.^Sometime8 contracted to fdn. This term was 
used by.Huish and the older writers to signify guide comb, used 
to induce the bees to build comb on the slats or bars of the 
bar-hive. It is now applied exclusively to sheets of wax so 
stamped as to form an artificial beginning for comb-building. By 
many it is regarded as one of the three great inventions which 
have entirely revolutionized bee-keeping, while others, who 
by no means stand low down in the ranks of bee-keepers, 
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think that the advantages to be derived 
from the use of foundation are greatly 
overestimated. 

One of the great objections to the 
use of foundation is its tendency to 
sag and thus distort; the cells, which 
in this way are made longer in one 
direction than in another. This is 
very well shown in the engraving, 
where it will be seen that the cells 
are much larger from top to bottom 
than from side to side. To prevent 
this various devices have been em- 
ployed — the most efficient being either 
to wire the frames (see lirame. Wired) 
or to insert fine wires in the founda 
tion itself. 

Frame. — When the word frame is used by bee-keepers, with- 
out any qualification, it signifies the movable, frame in which 
comb is fastened or built. Frames are usually made of three 
light strips of wood which, with a stronger one called the top- 
bar, form a rectangle. The parts of the frame are as follows: 




ELONGATED CELLS CAUSED 
BY THE SAGGING OF FOUN- 
DATION— ^om Quinby^ 
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DIFFBBBNT PARTS OF THE FRAME. 



Top-bar shown at T in the engraving. 
^^ End-bars *♦ •* E " ♦♦ 

Bottom *. .. B " '« 

Arms " "A •* ** 

Comb guide " " " ** 

The arms are the projecting portions of the top*bar which rest 
upon the rabbets or bearers. The oomb-guide is that portion of 

tb§ top-t»r wbi9l* projects flowttwejcl^ ^t C/^wcl ^ery^^ Rot Qoly 
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to strengthen the top>bar, bat to secure the sheet of fonndation. 
Before foundation was introduced, bee-keepers relied upon this 
depending part of the top bar to guide the bees in making 
straight oomb. Hence the term '* comb-guide." 

There are several very different sizes of frames in use, the 
following being the dimensions of those most used: 

OUTSIDB DIMENSIONS OF THE FBINdPAL FEAMBB IN USE. 

Note, — ^These are the outside dimensions in inches of the 
rectangular part; the arms project at each end | of an inch. 

Lengdu Depth. 

Adair 13f 

American 12 

Gallup 11 

Langstroth 17 ; 

Quinby 18 

Quinby frames with closed ends . . 19 

Simplicity 17( 

Standard of the British Association of 
long by 8^ deep. 

Frame^ Brood. — A frame filled with brood comb. 

Frame* Broad* — A wide frame for holding sections. It is 
hung in the hive like any other frame, but the comb being built 
in sections is easily removed. A better term is Wide F^ame (q. v.) 

Frame Coyer* — The mat or thin sheet used for covering the . 
tops of the frames for the purpose of keeping the bees down. 
It is generally made of enamel cloth or duck. Sometimes im- 
properly called a quilt (q. v.). A mat (q. v.) is sometimes used 
instead of a cloth cover. 

Frame^ Hanging. — A frame made to hang in the hive from 
rabbets or bearers. See F^rame, Standing, 

Frame Holder. — A stand for holding frames while the bee- 
keeper is at work. 

FramOy L. — The Langstroth frame. 

Frame Stand. — Same as Frame Holder (q. v.). 

Frame^ Standing. — A frame which stands upon the bottom 
bar instead of hanging from arms resting on rabbets or bearers. 

Frame^ Wired. — A frame in which vertical and diagonal wires 
are placed so as to prevent either the bottom bar or any comb or 

foundation that may be in the frame 
from sagging. 

Wired frames frequently have a 
stout tin bar placed vertically in the 
center as shown in the figure. This 
we dislike on two grounds: 1. We 
object to any metal in the hive excfept 
the very finest wire. Metal is too 
good ft conductor of heat, and carries 
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away the heat from the clnster too rapidly. 2. ADything that 
takes np permanenlly a large spaoe in the centre of the combs 
is objectionable. 

We place a stiff wooden rod between the top bar and the bot- 
tom bar when the frame is wired, and as soon as the bees haye 
bnilt out the comb this rod is removed and its place is soon 
filled with comb. 

Frog-Cheese* — The puff ball. A large fnngns used for smok- 
ing bees. 

Fume-Box. — "The box kept for the purpose of fuming." — 
Kti^a. Bees were ** fumed "or "fumigated" by exposing them 
to the smoke of the puff-ball (q. v.) which stupefied them to such 
an extent that they fell from the combs. 

Fame \ ^o expose to stupefying fumes. The word is 
Fumigate ) ' never used in reference to destructive fumes 
like those of sulphur. 

FuaB-BalK— The puff-ball (q. v.). 

German Bee« — The common honey-bee; the kind usually kept 
in box hives. Called also JB^fc Be% and JSroion Btt, See Ract, 

Glassing* — Putting glass in sections or honey boxes. 

Glucose. — This word means swed^ and has no relation to the 
glufy or sticky qualities of the substance, as some writers on bee- 
keeping seem to think. It is a variety of sugar, and its chemical 
relations will be found in this work 8. v. Sugar. 

Glucose is a natural constituent of the juice, and especially of 
the nectar of many plants, and as such, it is present in all 
honey. It is consequently exceedingly difficult to detect it when 
it is used as an adulterant of this article. 

Gineose, Artificial* — Artificial glucose is made from starch, 
the process being to change the chemical constitution of 
the starch by means of acids, and then remove the acids 
by means of lime. When moderately well made it cou tains 
no starch, as many bee-keepers seem to think, and no 
dextrine — and these two impurities are easily detected, as are 
also the sulphuric acid and calcic sufphate (plaster of paris), 
which are present in very rudely prepared specimens. Glucose 
can also be prepared from rags and from saw-dust; but when 
the latter material is used the product is so difficult to purify 
that it is fit only for the manufacture of the coarser kinds of 
alcohol used for varnishes, etc. 

In commerce, however, gliusose is a name appropriated to a 
strong solution of grape sugar, in which the conversion of the 
starch is not carried quite to completion, and consequently 
some specimens contain a large proportion of dextrine. 
The term grape sugar is applied to the same compound, 
further converted, and reduced to a solid condition. Of 
the nature and characteristics of glucose most writers on bee- 
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calture have a very confused idea. The editor of one of our 
prominent bee-joarnals told his readers recently that it was **a 
liquid and always a liqnid." This is a mistake, as every chem- 
ist knows, and we understand that some western manufacturers 
are now producing crystallized glucose which, in appearance, is 
almost equal to granulated caue sugai*. 

It is unnecessary to give any tests for impurities in artificial 
glucose, as bee-keepers have no use for the article. It is never 
adulterated; as soon might one carry coals to Newcastle, or sin to 
the lower regions, as to think of adulterating glucose, which is 
itself the impersonation of adulteration, and is never used 
for any other purpose unless, indeed, it be the manofacture of 
alcohol. 

In view of the immense frauds to which the manufacture of 
glucose gives rise, its production and sale should be strictly re- 
gulated by law, if not altogether prohibited. It has lately 
received the endorsement of the National Academy of Sciences, 
but then we all know what the endorsement of the scientific men 
of this country is worth; a glance at the advertisements of the 
manufacturers of patent articles will give us all the information 
we need on that point. Pure glucose may be harmless from a 
physiological point of view — that is to say, it may not be an 
actual poison — but we must remember that it is never sold at 
retail under its own name. It cannot be found in open market, 
I offered to the consumer direct. It is used by the confectioner, 
the syrup manufacturer, the manufacturing grocer, and others, 
to adulterate their goods, and in every case it is sold for what it 
is not— that is, for pure cane sugar^ while it is well known that 
its actual value, as judged by its sweetening power, is only one- 
third that of sugar. It is, therefore, a fraud, which tells most 
heavily against the poorer classes, and j^et, to the extension of 
this fraud, the National Academy of Sciences lends the sanction 
of its name ! Attempts have often been made by bee>keex>ers to 
employ glucose (both liquid and solid) as a food for bees. Some 
have reported fair success; others declare that it is very injurious. 
Many years ago (1859) the author was impressed with the idea 
that since glucose or grape sugar is a prominent constituent of 
honey, it ought to form a good food for bees. He therefore pre- 
pared some from potato starch and fed it to a small colony with 
success; but when made on the small scale, it was altogether too 
expensive to compete with common sugar. But, since glucose 
has become an article of commerce, the price is greatly reduced. 
Under these conditions we have tried it again, both in the pure 
state and when mixed with cane sugar, but we must confess that, 
thus far, we have found no economy in its use. We found that 
colonies fed on it were especially deficient in comb-building 
power, and our experiments were on a considerable scale. We 
used hundreds of pounds of glucose carefully tested for purity. 

Bee-keepers should, never aUow it to enter their apiaries under 
fkny sUftp© wjjftt^yer, Jt wiU b© very dififtcuU to keep it out o( 



the surplus boxes, and then the bee-keeper lays himself open to 
a change of the worst kind of adulteration. 

Good Candy. See Candy. 

Gouged Honey. — Honey which has been "gouged" out of 
the top of a ' • bee gum " after taking off the cover. 

Granulated Honey. — See Honey, Oranidated. 

Grape Sugar. — Known also as potato sugar, rag sugofi glucose, 
etc. 

For its chemical relations see Sugar. 

In commerce the term grape sugar is applied to the solid pro- 
duct obtained by slow evaporation from the solution. When in 
the state of a thick syrup it is known as glucose. See Glucose 
and 8ugar.' 

Gray Bees. — There seems to be a special strain of bees known 
throughout the South by this name. 

Green Honey.— See Honey, Oreen. 

Grub.— See Larva. 

Guide Comb.— See Comb, Guide. 

Gum.— See Bee-Gum. 

Gum. — This term is sometimes, though very improperly, ap- 
plied to propolis, which is a true resin. In the *' Dictionary of 
Chemistry," by Watts, one of the highest authorities in this de- 
partment of science, gum is defined as '* a vegetable substance 
which forms a thick glutinous liquid with water, is insoluble in 
alcohol, and is converted by nitric acid into oxalic and mucic 
acids." None of these properties characterize propolis. 

Hackle. — The straw covering which used to be set over the 
conical *' skeps " to protect them in winter. Called also a (hjpfpel. 

Hatch. — "To produce from eggs by incubation." — WebsUr. 
To issue from the egg. The word hatch, through all its different 
meanings, carries the original idea of production from the egg, 
and any other meaning is only by way of analogy, as "to hatch 
a plot," etc. It should therefore be confined to this meaning; if 
we use it, as is commonly done, to express the issuing of the 
matured bees from the cells, we give it two meanings and intro- 
duce confusion. The term, hatching "brood, therefore, should be 
used to signify the very young larvsd just issuing from the egg; 
when we wish to signify brood that has matured and is issuing 
from the cell, the term emerging brood (q. v.) should be used. 
Our readers must bear in mind, however, that almost all writers 
fall into this mistake; and by " hatching " brood, mean brood 
that is just emerging from the cell. 

Hatching Brood ) a term which is properly applied only to 
Hatching Eggs f larvsB which are just issuing from the egg; 
eggs which are just hatching. Often improperly applied to 
brood that is just emerging from the cells. See Hatch. 
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Bm. — A tmem «f beei wluflh tekas ite 
dntriet known ma I«iin^peig Hflttth. In font Mid 
they are eimiler to tlie Germmn Bee, hni nse veiy inferior far 
pnetieal pnrpoees, ns tbej build drone nen^ and prodnee large 
numbers of drones, even with a yonng qneen, and keep ooa- 
stantly swarming. 

HeiagMU — ^A. figure having six sides all eqnal and six angles 

also eqnal to eaeh o^her, as shown in 
the ftgnre. 

The hexagon has the temarkable 
pr(^>erty that the distance from the 
Q \^ centre to any of the angles is pre- 

^ cisely eqnal to one of the sides. 
Hence, it can be inscribed in a circle 
by laying off the radins of the circle 
(the distance from the centre to the 
circumference) along its circnmfer- 
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HEXAGON. ence. 

Hexagonal.— Six sided. MoRt of the cells of which honey- 
comb is composed are hexagonal. The term hexagonal has been 
improperly applied to what is known as the qyincunx arrange- 
ment (q. ▼.). 

Hill's DeTiees—A contrivance by means of which the bees are 
enabled to pass aver the combs, from one to the other, during 
▼ery cold weather. It is a substitute for winter passages (q. v.), 
but in our opinion is not equal to them. It has the advantage 
of not disfiguring the combs, as the winter passages are said to 
do, though not to our eyes. As well speak of the oombs as dis- 
figuring the frames. Hill's device consists of a number of 




HILL'S DEVICE. 

curved strips of wood nailed to a cross-piece as shown in the 
figure. When laid on the lop of the frames it keeps the cover 
or quilt up so as to allow the bees to pass under it. Tbe cross 
piece is often made of iron, a great mistake, since metal is too 
good a conductor of heat. Wood would be much better. 

Hive. — n, A box or basket in which bees are kept. In the old- 
fashioned system of bee-keeping the hive consisted of a box, 
basket, or hollow log, in which the bees lived, and to the sides 
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of -which they aUaclied their combs; where moyable frames are 
used, the hire includes only the cater shell and its appur- 
tenances. 

The old sense of hive is house. Some Germans still call a 
bee-hwe a bee-house. In practical apicnltnre the word is never used 
as synonymous with '* swarm "or " colony," though it is some- 
times so used in poetry. 

HiTi^ — v. To cause a swarm of bees to enter a hive. 

Hive^ Leafl—A hive invented by Huber, in which the frames 
are hinged together end to end. 

Hiven — One who hives bees. 

Hiving* — The process of removing a swarm of bees from the 
place where they have clustered to a hive. 

Hiving Basltet i a basket or box used for hiving bees. It is 
Hiving Box f used to receive the bees from the cluster 
and carry them to the hive. 

Holyland Bee* — This name has been given to the bees found 
in Mount Lebanon, Mount of Olives, Mount Hermon, the Valley 
of Sharon, Bethlehem, the Hills of Judea, Jerusalem, Jordan, 
Ammon, East of Jordan, near the desert, Qalilee, Damascus, and 
various other places in that region. Mr. Benton, however, 
claims that there are, in the countries named, two distinct kinds 
of bees possessing very different characteristics. These he calls 
the Syrian Bee and the Palestine Bee, They will be found de- 
scribed under these heads. 

Honer* — The nectar of flowers gathered and stored by the 
bees. This and this alone is true honey. That the bees do 
effect a change in the nectar is undoubtedly true. Pure cane 
sugar syrup when fed to bees and stored in comb is no lunger 
cane sugar, though neither can it be called honey. So, too, bees 
often gather the juice of fruit, honey-dew, molasses from grocer's 
hogsheads, and other stuff, and store it in their cells, but none 
of this is honey, even though it has passed through the honey- 
sac of the bee.* ' 

As might be expected, honey varies greatly in its composition — 
different varieties being secreted by different plants. The com- 
position also varies with the age of the honey, as a portion of 
the cane-sugar is gradually converted into inverted sugar by the 
action of a ferment contained in the honey. Whether this fer- 
ment is of animal or vegetable origin is not yet fully settled. 

* If the reader wishes to see how far astniv our so-called standard dictionaries are 
in their definitions, let hiin turn to the words "Honey" and "PropoHs." He witi 
be reminded of the famous definition of "crab " propounded t ' Cuvier by the members 
of die French Academy, when they were getting up their celebrated dictionary. 
They thought that they had achieved something wonderful when they had defined 
"crab" thus: "A red fii>h that walks backwards." Cuvier complimented them 
highly upon their ingenuity, and said the definition would be perfect if it were not 
for three slight defects: In the first place, a crab is not a fish; secondly, it is not 
red ; and thirdly, it does not walk backwards. 
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Some Lold that the ferment is Bimihir to that found iu the j.aice 
of most fruits; others think that it originates iu the alimentary 
canal of the bee itself. Those ^'ho claim a vegetable oiigin for 
It, suggest that the bees try to prevent fermentation by the ad- 
dition of an acid (formic acid?) and by sealing up the cells. 

Honey contains four different kinds of sugar: 1, cane-sugar; 
2, fruit sugar or glucose; 3, inverted sugar (so-called because it 
turns the plane of polarization to the left or inverts the action of 
the fruit sugar; 4, a suffarof which but littk is known, but which 
is evidently distinct. Under the action of the peculiar ferment 
previously mentioned, and which is generally present, the cane 
sugar gradually changes to sugar of the second and third kinds, 
and as these are less soluble than cane sugar, the clear, limpid 
fluid gradually becomes opaque and granular — in other words, 
'the honey is said to granulate. 

From this it will be seen that there may be some pure honey 
which will not granulate, and also, that it would not be so very 
difficult to produce an imitation or fraudulent honey which 
would granulate. Therefore, the greatest safeguard which the 
consumer has against adulteration lies in the reputation of the 
producer. 

The specific gravity of honey varies as widely as its chemical 
composition. We have seen the bees gather a liquid which was 
little more than sweetened water, and we have seen the contents 
of the cells so dense that they solidified before the cells were 
sealed. The differences in the following data are, no doubt, due 
to this cause. 

SPECIFIC OBAVITY OP HONEY. 

Authority. Spec. Gravity. Weight of a Gallon. 

Paris Codex 1-261 10-515 IbH. 

Duncan 1-333 11116 •• 

Various works on Natural Phil- 
osophy '. 1-450 1209 •• 

Our own determination of clover 
honey extracted after being 
sealed 1-370 11-507 " 

The gallon is the standard U. S. gallon of 231 cubic inches, 
holding 8-339 lbs. of pure water. 

A cubic inch of water weighs -0361 lbs; this multiplied by the 
specific gravity of any sample of honey, will give the weight of 
a cubic inch of that honey. Thus -0361 multiplied by 1*3.70 
gives -04945. lbs. as the weight of a cubic inch of clover honey. 
This is at the rate of rather less than 21 cubic inches to the 
pound. 

A syrup of the same specific gravity as average honey (1*350) 
may be prepared by dissolving 7 lbs. of cane sugar in 3 lbs. of 
water. See Sugar. 

Honey is adulterated ordinarily by mixing it with glucose or 
syrup of cheap cane sugar, and adding some flavoring extract. 
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Since glucose has become so abundant and so cheap, has 
driven all other adulterants out of the field, and as it is some- 
what difficult to detect except by experienced chemists or honey 
producers, it is very largely used. Hassal names stcurch, chalk, 
plaster of Paris, and pipe clay, as chief adulterants, added for 
the purpose of giving a lighter color to very dark honey. These 
are easily detected by simply dissolving the honey in hot water 
and collecting the sediment. Pure honey contains scarcely any 
sediment. The starch, if unboiled, will fall down with the otLer 
impurities. If rendered soluble by boiling, it can still be de- 
tected by the blue color produced on the addition of iodine. 

Blyth, in his "Dictionary of Hygiene," names, in addition to 
starch, treacle or molasses, potato sugar (grape sugar and glu- 
cose) and syrup. 

To consumers of honey, we would say that the only sure way 
to get a reliable article of honey is to procure it in original 
packages properly sealed, and bearing the label of some known 
producer. If such packages are tampered with, the producer 
undoubtedly has a remedy at common law, and can claim heavy 
damages from the seller. 

The most common form of adulteration, or rather of siibstitu- 
tion, is to place a small piece of comb honey in a glass jar and 
fill up the jar with glucose. The presence of an ounce of comb 
honey generally serves as a credential for a pound of glucose. 

Honey, Artificial. — When a substance which is exactly like a 
natural product, in its chemical and physical properties, is pro- 
duced by art, we may well give it the name of the natural 
product with the prefix "artificial." But under no other circum- 
stances can this be justified. Therefore, we have no such thing 
as artificial honey. We have adulterated honey, imitation honey, 
fraudulent honey, but no artificial honey; for the simple reason, 
that as yet, we have not been able to produce the article in our 
laboratories. We can take cane sugar syrup, and by addiug a 
little honey we have something which may be sold for honey, but 
only by fraud. And so with glucose. If this be added to honey 
we get a product with all the evil qualities of the adulterant, and 
with the delicate flavor and stimulating acid of the honey attenu- 
ated to the last degree. Such mixtures certainly are not artifi- 
cial honey, even though they be sold for such. We might just as 
well call a mixture of milk and water, artificial milk. 

To illustrate still further, let us take the case of the diamond: 
If a manufactilrer could crystallize carbon so as to form a gem 
like the diamond, he would produce something which might be 
called an artificial diamond, for it would be really and truly a 
diamond made by art. But a piece of heavy glass or, as it is 
palled, paste, cannot be called an artificial diamond, even though 
it be sold and used as such. It is merely an imitation diamond, 
which is a very different thing. 

Hoiiey*board«— A board with suitable openings placed ove^ 
tbQ frames fox the purpose of supporting the houey boxes, 
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Houey-bagr* — An enlargement of the alimentary canal of the 
bee in which it carries its load of honey. 

Honey-box* --A box in which bees store honey apart from 
the hive. 

Honey-comb* — ^This term is applied generally to all the comb 
in the hive, as every part may at some time or other be used by 
the bees for storing honey. Some writers, however, use this 
term to denote comb specially set apart for honey. The cells in 
sach comb are very deep and frequently turned up at the ends. 
See Ckmib, under which word the reader will find the chief 
points of practical interest to bee-keepers. 

In regard to the etymology of the latter part of the word 
honeycomb lexicographers differ greatly in opinion; Webster and 
Worcester, s, v, comb, give the Anglo-Saxon combe, a valley, as the 
word from which it is derived; Skeat and others derive it from 
comb — the same word as that used to denote a common toilet 
article. Skeat say: **The likeness to a comb is fanciful, but 
there is no doubt about the word." At first sight, merely calling 
to mind the honeycomb as it comes to table, or as it is seen in 
improved hives, the likeness is rather fanciful, but if we turn up 
an old-fashioned skep, and notice the lower edges of the comb 
projecting below the cluster of bees, the likeness becomes quite 
obvious, especially to the comb once used by women to keep 
their hair in place. The word stands alone amongst languages 
being peculiar to English. The Germans speak of honey-eomb as 
Jionig-scheibe—A '*shive" or slice; Swedish, honingskaka ; Danish, 
lumning-kage — honey-cake; Icelandish, hunangsstxmr ; Dutch, 
fwnigzeem — honey-string; French, ^o^eau— cake, and rayon — rays. 

Honey-dew. — The best authorities are agreed that there are 
two kinds of honey-dew; or, at least, that honey-dew is derived 
from two very distinct sources. One kind is purely vegetable 
and is exuded by plants — often to such an extent that it falls on 
the ground in a shower. The other kind is produced by aphides 
or plant lice. Bee-keepers are justly very suspicious of honey- 
dew. It may do, perhaps, for warm-weather food, but it is gen- 
erally agreed that bees cannot winter well on it, although excep- 
tional cases are recorded. 

Honey Extractor.— See Extractor, 

Hone^-gate. — Since thick honey does not flow freely through 
the ordinary faucet, bee-keepers have adopted the "molasses- 
gate " as it is called. When used for honey it is properly called 
a honey-gate. The pipe, instead of being closed by means of a 
stop inserted in it, is shut at the end by means of a sliding gate. 

Honey, Granulated.— After what we have said under the 
head Honey, the reader will readily understand how it is that 
honey granulates. Granulation, in this case, is a change re- 
sulting in crystallization, and the exclusion of the atmosphere 
serves not only to defer the change, but to prevent to a certain 
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extent, the snbsequeut crystallization. It is a ourions fact in re- 
gard to crystallization that when a strong solution is sealed up 
while hot, it will remain liquid indefinitely, but if the air be 
admitted, or if a centre of crystallization be inserted in it, the 
whole at once assumes the crystalline condition. Take a satur- 
ated, boiling solution of alum or ^lauber salt, contained in a 
glass bottle or flask, and cork it tightly with a good common 
cork. If laid aside till cold, it will remain clear and limpid, but 
the moment the cork is withdrawn, crystals shoot through every 
part of the liquid, and the whole becomes a crystalline mass. 
The same is true in the case of honey. If hermetically sealed 
(in the way fruit and meat is put up in air tight cans) while 
warm it will remain liquid indefinitely, but if exposed to 
the air while the temperature is low, it speedily crystallizes. May 
not this be one reason why the bees so carefully seal their winter 
stores? 

The granulation of honey is a yery good test of its purity. 
Imitation and adulterated honeys rarely granulate. Ignorant per- 
sons, however, who are not aware of this fact, are unfortunately 
apt to regard granulated honey with suspicion. 

Honey-hoase*^A house for collecting and keeping honey. 
It is generally a small building connected with the apiary. 

Honey-knife* — 1. A long thin knife used for separating the 
combs from the sides of a box-hive. 2. A knife of peculiar 
shape used for cutting off the caps of the honey cells before the 
comb is placed in the extractor. 

Honey^ NartN>nne« — Honey obtained from the neighborhood of 
the town of Narbonne in France, in the department of the Aude, 
8 miles from the Mediterranean. It is an old town and was known 
to the Greeks 500 years b. o. For a long period it was a most mag- 
nificent city, adorned with temples, triumphal arches and amphi- 
theatres, and famous for the purity and salubrity of its air. Now 
all its splendor has shrunk into a collection of antiquities, and 
its only celebrity is its honey, which is considered the best in 
France, and by some the best in the world. Narbonne honey 
owes its delicious flavor solely to the abundance of fine honey- 
bearing plants especially rosemary, which grow in its vicinity. 

Honey-sac. — See Honey-hag, 

Honey Slinger.— An extractor (q. v.) 

Honey, Yirg^n* — That which drains spontaneously from the 
comb when the cells are uncapped. Some authors claim that 
stocks which have never swarmed can alone give virgin honey, 
but this would be to make a distinction without a difference, as 
the fact of swarming or not swarming makes no difference with 
the honey. 

Honey Wine.— Mead (q. v.) 

House Apiary. — An apiary which is kept in a house specially 
coDstruotecl for the purpose. The hives are reached from the 
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inside by the apiarist, and the bees pass ont and In through 
suitable holes in the sides. 

Hoose, Honey. — See Honey-Haase. 

Hungarian Bee* — A race of the honey bee found in Hungary. 
See Race. 

Hybrid* — The term hybrid should undoubtedly be applied 
only to animals whose parents are of different species. When 
the parents are merely different races or breeds of the same 
species, the product is more properly termed a cross (q. t. ) Con- 
sequently, unless we decide that the Italian and the common bee 
are distinct species, the product should be called a cross, and 
not a hybrid or mule. 

One of the special characteristics of hybrids or mules, at least 
in the higher animals, is that they are sterile or unfertile. 
Whether this law extends to animals lower in the scale of being, 
insects, for example, has never been determined so far as >ve 
know. Indeed, the bee is the only insect that we can call to 
mind, to the breeding of which it has ever been attempted to 
apply generally received principles. The few other insects that 
are cultivated by man are never, so far as we know, controlled in 
their mating propensities. One of the most interesting and 
scientific results to be derived from the introduction of the Apis 
Dorsata, will be the determination of this point: Will the pro- 
geny of the A. Dorsata and any of the varieties of the A. MdiU 
fica, be fertile? 

So far as we can at present see, however, the term hybrid, as 
applied to the progeny of an Italian queen and a black drone, 
is entirely incorrect. The progeny is merely a cross. Still more 
absurd is it to call a pure Italian queen, fecundated by a black 
drone, a hybrid. Such a queen is not even a cross; she is 
merely cross-mated, or, as it is more commonly called, impurely 
mated, and the term cross-maitd should always be used in such 
cases. There ought certainly to be a limit to the absurdities to 
which laugnag'e, eVen though sanctioned by high authorities, 
may be allowed to carry us. 

Hybrid Queen.— See Qwcen, Hybrid. 

Imago* — The fully developed insect. The last and perfected 
stage of insect life, when the pupa-case or musk which covered 
it, is dropped, and the inclosed image or being comes forth. 

Inferior Hiye* — The lowest of a storified set. 

Introducing a Queen* — When a queenless colony is induced 
to accept a strange queen, the latter is said to be successfully 
introduced. The conditions upon which depends success in the 
introduction of a queen are not fully understood. Sometimes a 
queen may be introduced without any trouble whatever; at other 
times, the bees cannot be made to accept a queen except by ex« 
trftordinary methods. It is m^ tUaVJf ^ueen^ fvro Jtttro^wp^^ 
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jilEt nt (Insli. Ibo operation is niiicli moio liksly to be Bnccettsral 
tbaa if Ihe operation be performed earlier in tbe Aa.y. 

Itelian Bee.— A race of bees wLicU seems to bave been (IsTel- 
oped in a province of Kortliern Italy, north of tlie Lignrinn 
Qalf, or Gulf of Genoa. Tbis region is abut in by bigb, snow- 
capped mountains oa tlie one band, and the een on tbe other. 
The bees inbabitiDg it have llierefore bred iD-aud-in, aLtii tbeir 
cliatacterislica bava become fixed and a diatiDct race has been 
developed. Spinola called it tbe Li^Tian.Bee, a name now ver; 
generally given to it in Europe. 

Italianizinar,— CbaDRing colonies from any other kind of bee 
to Italians. This is done by tbe introductiou of an Italian 
qaeen. 

Jellj, Ro;aI.— The food of tbe larvie which develop into 
queens. Its composition is not fall j understood. By some it is 
supposed to be precisely the same an the food upon which the 
larvte- workers are reared, the qnantily in which it is supplied 
alone muking tbe difference. Others believe that its composi- 
tion is entirely differeot. Tbe subject needs investigatioD. 

Larra, Plnral Laroee.—\a insect in tbe stage between the egg 
and tbe i)upa. The word means masked, because the true char- 
acter of the perfect insect is masked or hidden. In the case of 
butterflies and moths the larva is also called a caterpillar, and 
tbe terms imirm, maggot and grub, 
are all sometimes applied to the 
larva of the bee. Tbe term loomt 
is decidedly wrong, since the 
I worms are not insects nt all. Tbe 
term maggot conveys diagnating as- 
sociations connected with blow-llieH 
and pntrid flesh; the word gi-yb is 
lABTA Qt BEE perbftps better, bnt tbe best way 

of all is to adopt the simple word 
larva into tbe English language. The accompanying engraving 
allows the larva of Ihe bee in its cell and considerably magni. 
fied. For tbe variona stages of the bee in its progress from tbe 
egg to the perfect insect, see article Bee, 

Llgrarian Bee.— The Italian bee. It was accurately and very 
fnlly described by Spinola in his " /iwectorum Ligarm species 
novm out varices." He found it in Piedmontin 1805. See Ilaliim 
Bee and Race. 
Lignrlanizc-To Italianize. 
late Swarm.— See Sinarm. Late. 
Lajillf Workcr.-See W<n-ker. FbHU. 
.Leaf Hive. -See Hive, Leaf. 
Long Idea Hives.— See Nea Idea. 



Lasatiaii Experiment.— The nisiDg of qaeena from egg- 
workers. 

Lyeeperdon.— There are several species of this taigOB, the 
one generally used for famigatiug bees being the L. giycadeum. 
It is called Lycoperdon (wolfs fart), becanse when stepped on, it 
gives a sharp poff and emits a olond of dnst See Puff-baU, 

Maggot*— See Larva, 

Haideu Swarm.— The first swarm that issues from a stock. 
By some this term is applied to the first swarm that issnes from 
a swarm of the same season. 

Manifold Hiyes. — Hives with nnmerons compuiments which 
may be used either for one large colony or several of moderate 
size. 

Manipulation.— Handling. The words Handle, Handling, are 
greatly to be preferred to manipyUde, manipukUion, 

Marriage-flight.— Wedding flight. 

Mat. — A flexible covering for the frames. It may be made of 
a great variety of materials— cloth, oil-cloth, wooden strips, etc. 

Maturing Brood. — Brood which is nearly mature; generally 
applied to emerging brood (q. v. ) 

Mel Extractor. — A honey extractor. Obsolete. 

Melipnlt. — A honey extractor. Obsolete. 

Metal Corners.— See Oomers, Metal. 

Micropyle. — The opening in the egg by means of which the 
spermatozoon reaches the inside. It corresponds to the opening 
or foramen of the seed in botany. 

Miller. — A moth; so-called on account of the dnsty stains 
which it leaves when it rnbs against anything, just as does a 
man who works in a flonr mill. 

Mismated. —Cross-mated. 

Moth.— This is the popnlar name of a division of lepidopter- 
ons insects, readily distinguished from the butterflies and the 
sphinges by the form of their antennsB. 

The moth which is of special interest to bee-keepers is that 
known as Oodleria cereana— the generic name, GaUeria, being de- 
rived from the Latin gallus, a fowl, because the wings when shut 
together turn up at the ends like the tail of a fowl. The spe- 
cific name, cereana, has been given because it feeds on wax. 

The female moth is much larger and darker than the male, and 
is shown in Fig. 1— copied from the excellent illustrations given 
by Langstroth. 

The male is shown at Fig. 2. The eggs are very small and 
round, and are shown full size at the left of Fig. 3; those at 
the right being greatly enlarged. The female lays her eggs on 
the comb if she can, but quite as often in some crack in the hive 
where they hatch, and afterwards creep into the inside. Dr, 
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Fig. 1. FEMALE. Fig. 2. MALE. Fig. 3. MOTH E008. 

Thacher, in his Treatise (1828), suggests that the bees themselves 
may carry the eggs into the hive on their legs. After a short 

time the larvie grow to the size of 
aboat an inch and present the ap- 
pearance shown in Fig. 4. 

They now spin a cocoon, whence 
they emerge as moths, again to 
Fig. 4. LARViB OP BEE MOTH f«* ^^ motion the round of insect 

FULLY GROWN. !"*• 

Thacher, Harris and others, give 
April or May as the earliest period at which the moth makes its 
appearance. On the 9th of February, 1884, I found two moths 
in full vigor in a hive in which a queenless colony, upon which I 
had been experimenting, had died. The hive had been standing 
out doors all winter, exposed to a temperature of 10° FiU^. after 
the bees died. 

Cleanliness, watchfulness, and prompt destruction of every 
moth, cocoon or larvse, will be found great aids in keeping these 
depredators in check. But the most efficient safeguards are 
strong stocks and Italian bees. 

Moth.— See Wax-Moth. 

Mother Bee.— See Queen. 

Moth Lame. — ^The larva of the bee-moth. 

Moth-miller. — An absurd name for a moth. Amongst bee- 
keepers it is generally employed to denote the moth whose larvas 
or young destroy the combs of the honey bee. See Moth. 

Moth*trap. — A trap for catching moths. Also frequently ap- 
plied to a trap for catching their larvae. Most traps are useless; 
if, however, a loose piece of wood be laid on the bottom or against 
the side of the hive, the larvae of the moth will creep under 
it, and may be caught and destroyed. But if such a trap be not 
attended to, it is worse than useless. 

Moth-worm. — An improper name for the larva o'f the bee- 
moth. 

Movable Frame.— See irame. 

MoTing Bees* — This term is applied to the transportation of 
bees ' from one place to another — sometimes for a few yards, at 
other times for miles. 

Mnlly Pair.— The puff-ball (q. v.) 

HnlfS^The workers have been so-called by some writers, The 
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term mule is, liowever, properly applicable only to the progeny 
of two distinct species, and ia synonymous with hybrid (q. v.) 

Nadir. — The hive which is set under another — Keys. 

Nadir-hiving.— Placing a hive below another for the purpose 
of giving more room. The opposite of super-hiving (q. v.) 

Narboiine Honey. — See Honey, Narbonne. 

Nectar. — The sweet secretion found in the nectaries of plants* 
Named after the famous drink of the gods. 

Nectary.— The honey-gland of a flower. 

Neideriug.— Same as Nadir-hiving (q. v.) 

Neuter. — Workers are frequently but improperly so called. 
The term is a relic of the days of ignorance in regard to the 
physiology of the bee. 

New Idea Hives.— This term has been applied at different 
times to various systems and devices, but in general, the "new" 
idea has been an old one after all. The system vrhich came into 
prominence a few years ago as the '*New Idea" consisted in 
using an unusually large number of frames, all in one story. 
This, we believe, was the main point, though there were other 
features, which were claimed to be of great importance. From 
the great length of these hives they came to be called also the 
"Long Idea Hives." It is needless to say that there was little 
about this that was new. Langstroth tried it more than a third 
of a century ago, and we ourselves, prior to the breaking out of 
the late civil war, had put it in practice. Our experience was, 
that it was a most excellent system for raising bees, but not a 
very good one for raising honey. 

Non-swarmer. - 1. A hive so contrived as to prevent the bees 
from swarming. 2. A colony from which no swarm has come 
forth. 

Non-swarming Hive. — A hive so contrived as to prevent 
swarming. It has not yet been invented, however. 

Normal. — This word literally mesLUfi—by the carpenter's square 
being derived from the Latin word norma, a carpenter's square. 
It signifies, •' according to established rule or principle "; regular; 
usual. The word abnormal (q. v.) is the opposite, and signifies 
out of the ordinary course; not according to established prin- 
ciples; exceptional. 

Nnclens, Plural Nuclei. — The plural nucleuses, even though 
sanctioned by Webster, is barbarous. Literally, the kernel of a 
nut. A centre around which others of the same kind may 
gather. In bee-keeping it signifies a very small colony of bees 
which, by care may be increased to a full sized colony. Such 
small colonies usually consist of one or two frames of comb with 
a queen or queen-cell, and a few hundred bees. It is astonishing 
how small a colony will, under favorable circumstances, increase 
to a, full sisjed one, We have had a colony, so small that it coy* 
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ered but a small portion of an |_ frame, increase so that it win- 
tered and became a powerful colony. Bnt the most astonishing 
case on record is that of Mr. Doolittle, who once had a colony 
become so reduced, that by actual count there were only 81 bees 
and the queen, and so they held on till warm weather, when 
they built up without help, and actually gave a surplus of 5 lbs. 
on buckwheat, in sections, and were in splendid condition for 
winter. Such nuclei, however, should not be made to gather 
stores or build comb. A weak colony cannot build comb in cool 
weather, even if fed, while a strong colony will build comb with 
the thermometer below 20° Pah. if they have food. We had 5 
lbs. of bees in a box (taken from a box-hive which was to have 
been brimstoned), and while preparing to get them ready for 
winter they were fed sugar syrup. As they had a little 
comb in the box, we gave them what we thought was enough 
syrup to fill it; but instead of storing it, they used it to build 
two small sheets of beautiful white comb ! The thermometer 
stood at 18° Fah. 

Neither should such small colonies be compelled to go abroad 
much for stores, except in very warm weather. If fed a little 
every two or three days they will stay at home and cover their 
brood, bnt if compelled to forage, the brood becomes chilled, if 
the weather is at all cool, the bees get disgusted and desert their 
hive in a body. 

Nurse Bees ) it is generally believed that the duty of 
Nursing Bees ) nursing the brood devolves upon the young 
bees — those of two weeks old or less. Heuce they are called 
nurses or nursing bees. Old bees, however, will care for brood, as 
we have shown, by moving a colony in the evening to a consider- 
able distance from the old stand, and placing its own queen with 
perfectly empty comb on the old stand. The first time we tried 
this the bees deserted; the second time they stayed, as we gave 
them comb into which we had poured honey and also comb with 
larvae just hatched. They went to work; the queen laid eggs 
which in due time matured, and the colony became quite strong. 

Nursery, Lamp. — This consists of a double-walled hive made 
of tin. The space between the walls holds a liberal supply of 
warm water, which is kept at an equable temperature by means 
of a lamp. When a frame with a sealed queen cell is placed in 
such a hive or nursery and covered with a thick mat, the queens 
emerge quite as well as when the cells are left in the hive from 
which they were taken. Some assert that queens matured in 
this way are weaker than those that are matured under ordinary 
circumstances, while others, and those amongst our prominent 
queen-raisers, claim that there is no difference. 

jj ^, J An insect in the pupa state. 



Obserrable Hl?e 1 A hiye with glass sides, throngh which 



Observation Hlye 
ObserYatory Hive 
Observer's Hive 
Observingr Hive 



the operations of the bees may be ob- 
served. Such a hive should contain 
but one comb, so that the qneen may 
be always in view. When not under 
observation the glass is coyered with 

wooden panels which exclude the light. 
As to which of the above five terms is the best, it would be 

dii&cult to say. The second and last are decidedly the worst; 

number three is the one most commonly used; the first and 

fourth are the most logical. They have all been used by authors 

at different times. 

Opeu*end Frames*— Frames in which the end bars are so 
narrow that the edges do not meet when the frames are placed 
in the hive. There is, consequently, a passage whereby the bees 
can reach the space between the frames and the sides of the hive 
or outer case. 

Ovary* — The organ in which eggs are formed. In the qneen 
bee they are large and fully developed, but iu the worker, they 
are abortive. Sometimes, however, they become so fa^ devel- 
oped in the latter as to produce eggs, and iu that case the bee is 
called a fertile or laying worker (q. v.) 

Over-sioek* — To keep in any locality more bees than can find 
a full supply of honey. Some authors doubt the possibility of 
doing this in any case whatever; but it has been so thoroughly 
proved, that fifty colonies in most apiaries will gather much 
more honey per colony than can one hundred, that there can no 
longer be any doubt in regard to it. 

Oviduct. — The tube through which the egg passes when it 
leaves the ovary. 

Palestine Bees*— The bees found in the southern portion of 
the Holy Land are said by Mr. Benton to be far inferior to those 
found beyond the chain of mountains which crosses the northern 
portion of the country. The latter he calls Syrian bees. See 
Holyland Bee. 

ParaHin* — The substance known as paraffin or paraffine in 
this country, is a solids white material, perfectly inodorous and 
tasteless, somewhat resembling spermaceti. Paraffin is, how- 
ever, a generic name for a series of compounds which range in 
consistency from heavy gases to hard solids, and even the sub- 
stance that we buy and use as paraffin does not possess any 
chemical individuality, but is probably a mixture of several 
compounds. In England, the term paraffin, is as frequently ap- 
plied to the liquid as to a solid form; and consequently, we find 
frequent references to "paraffin lamps" — something very puz- 
zling to those who are not aware of these facts. 

Paraffin possesses an interest to the bee-keeper from the fact 
that it is frequently used as a means of adulterating wax. It has 
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even been snggesied as a material for foundation — a purpose for 
which it is totally unfit, as its melting point is only 112^ Fah., 
while that of wax is 145°. The consequence is, that it melts by 
the heat of the hive, and the entire mass of comb, honey and 
brood falls down in a disgusting mass of irreparable ruin. For 
a method of detecting paraffin when nsed to adulterate wax, see 
Wax. 

Paraffin is a most useful substance in its place. It answers 
equally as well as wax for coating the inside of wooden Tessels, 
and it is used for making beautiful water-proof paper and cloth, 
which serve to protect articles from dampness or leakage. 

Some of the mineral resins or paraffins have a melting point 
higher than that of the article usually sold, and it has been sug- 
gested that they might be used for foundation, but we would 
strongly advise the bee-keeper to keep everything except pure 
wax and honey out of the products of his apiary. 

Parasite* — A plant or animal which obtains nourishment from 
the body of another plant or animal during the whole or a part 
of its existence. In the case of animal parasites, when they live 
in the interior of the animal on whose juices they feed, they are 
called enfozoa (singular, entoMon)\ when they live on the outside 
(a»do lice, etc.), they are called edozoa (singular, ectozoon); or, 
epizoi (singular, qf>izo<m). Animals which merely live with 
others, eating the food of the latter, and existing only where the 
host IS present, are called messmates. The animal which harbors 
the parasite is called the host. 

The bee is not seriously troubled with parasites. We have oo- 
casionally found it infected with a minute species otJUaria; 
bacteria and fungi are often present, and it is supposed that a 
peculiar species of the latter gives rise to the disease known as 
fottl'-brood. Of the ectozoa that infest it there are two or three, 
but they do but little damage to a strong stock. 

Parent Colony > The colony or stock from which a swarm is- 
. Parent Stock J sues forth. 

Partheno^^enesis*— The production of young by a female 
without intercourse with the male. 

Pastarag^e^ Bee*— Plants from which bees procure honey. It 
is natural or artificial according as it is wild or cultivated. 

Panper Swami.— A deserting colony (q. v.) 

Payillion* — The middle hive on the collateral system. 

Piling* — Placing hives one above the other; story fying. 

Piper* — An after-swarm having a virgin queen. 

Piping of Queens* — A sound made by young queens when 
there is also in the hive a mature queen, but one not yet emerged 
from her cell. 

Pissoeeros* — Literally, pitch loax. Modern authors consider 
it equivalent to propolis. Pliny tells us that it is the second 
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fonDilaUoD of tbfl honej-comb, tbe first being called ■; 
by tlie eiperieuced, aud llie tbird propolis. 

Pollen.— The miDote gnuns which fecnudate tbe ovales con- 
taiaed witbio tbe female oi^aDS of tbe plant. It haa also been 
called farina, bnt tliiH term, in this sense, ix obsolete. It is not 
even given in Bulfunr's Glnivtar; of Botanical Terms. Folleu is 
aIho called bte-bread, anil from a miataken idea that it was tbe 
crude material from whicb combs Me made, it has been called 
raa traz. 

Pollen preseDts a pecnliarand characteristic appearance under 
the microscope, and at one time its preaence in bonej was re- 
garded as an evidence of tbe pnritjr of that nrticle. Bnt tbe 
pnrer tbe boney, tbe less pollen will there be fonnd in it. The 
grains of pollen vary with difierent orders and families otplaata, 
bnt ale conHtant in form for each species, and even for aome 
genera. A microscope of Teij moderate power is aufflcieat to 



show their form and markings which are often very beantifnl, ns 
will be seen by tbe iiceompanyiuK ennraviug, taken from Car- 
penter's work on the microscope. The fif-iiresin tbe engraviog 
give a very good idea of tbe variation in form of difCereot kinds 
iif pollen. That marked A is from tbe AlUuea roat/t ; B is from 
Gobma aoiiuletts ; C from Passion flower (Pussijtora Comilea), and 
D from Ifrmiifea purput ta. 

Pollen^ Artiflciolt-We have not yet sncceeded in prodncing 
pollen arlificially, and it is not likely that we ever shall. The 
term artifieialpdleii, is therefore a misnomer. But we have good 
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BtLbstitntes for pollen, amoDgst which are the meals of rye, oats, 
and wheat. The best, however, is pea-meal. This was to have 
been expected from its highly nitrogenous character, and prac- 
tice fully confirms what theory suggests. It is a great mistake, 
however, to call meal or llour, art'^ial pollen. 

PoUenarious.— Consisting of meal or pollen. 

Pollen Basket.— A concavity found on the leg of the worker 
bee. It is surrounded with stiff hairs which literally form a kind 
of basket in which the bee packs and carries pollen. 

Portico* — A porch or covering for the entrance to the hive. 
It may be made quite ornamental, and if properly designed, 
may be made to protect the entrance from wind and rain. It 
leaves a large opening for the bees to strike in the first place, 
while the passage from the outside of Ihe portico to the narrow 
entrance of the hive is thoroughly sheltered. 

Prime Swarm* — A first swarm; one led off by a fecundated 
queen. 

Princesg.— A young or virgin queen. 

Prize-section*— See Section. 

Propolis* — A resinous substance collected from various plants 
by the bees and used by them for fastening movable parts of 
their hives, filling up cracks, covering offensive matter, and sim- 
ilar purposes. Sometimes improperly called a gunit which it is 
not; the term bee-gum is used by some English writers as a name 
for propolis. 

Prune* — To cut out old combs so that new may be built. Called 
by the older writers gelding. 

Propolize* — To cover with propolis. 

Packs* — ^Puff-balls. 

Pnif-liall*— A large fungus, filled with dust when ripe. When 
thoroughly dried it is used for smoking bees, and is a very 
powerful narcotic. 

A knowledge of this plant and its uses in apiculture came to 
us from Great Britain, where there are two genera of puff-ball — 
the Bovista and Lycoperdon —ihe latter being the one generally 
used for stupefying bees by fumigation. The species generally 
employed is the Lycoperdon giganteum, which sometimes attains a 
size of two feet in diameter, and is, in its earlier stages, of a 
dirty white color, but becomes brown by age. When quickly 
crushed (as when trod on) it explodes with a puff and sends out 
a cloud of dust. Hence the scientific name Lycoperdon (q. v.), 
and also the old English name ** wolf's bladder." It had a place 
in the old pharmacies as a sovereign application for staunching 
blood, and was also used as tinder in the days before niatches, 
though for both these purposes several species of Boletus were 
more frequently used, and indeed have, even now, a place in 
the pharmacopoeia. When young and pnlpy the lycoperdon is 



56 DICnONABT OF 

excellent eaiiDg^ bni ifc deterionles Tery-rapidly after being 
gathered, and should be discarded if, when cut, any yellow 
marks or stains are Tisible, for then it is too old. 

For fumigating bees, they are dried by artificial heat. 

Thorley, in his "Melissologia or Female Monarchy,*' gives the 
following directions for coUecting and using it. '* When yon 
haye procured one of these pucks put it into a large paper, 
pressing it down therein to two-thirds or near one^half the balk, 
tying it up Tery close. Put it into an oven some time after the 
household bread is drawn, letting it continue all night When 
it will hold fire it is fit for your use in the method . following. 
With a pair of scissors cut a piece of the puck as large as a hen s 
egg (better at first to haye too much than too little), and ttx it 
to the end of a small stick slit for that purpose, and sharpened 
at the other end, which place so that it may hang near the middle 
of an empty hive. This hiye you must set with the mouth 
upwards, near the stock you intend to take, in a pail or bucket. 
This done, set fire to the puck with a candle, and immediately 
place the stock of bees oyer it, tying a cloth round the hives 
that no smoke may come forth. In a minute's time, or a little more, 
you will with delight hear them drop like peas into the empty hive. 
When the major part of them are down, and you hear very few 
fall, you may beat the top of the hive gently with your hand, to 
get as many out as you can. Then, loosing the cloth, lift it off 
to a table, or broad board, prepared on purpose, and knocking 
the hive against it several times, many more will tumble out, 
perhaps the queen amongst them, as I have often found. Lodg- 
ing near the crown, she often retains her hold, and falls one of 
the last." 

Puffs.— Puff-balls. 

Ponk-flst.— The puff-ball. 

Papa* — ^ ^6® ^^ ^ts later stage as sealed brood. During the 
eafHer period of its existence as sealed brood, it is simply a 
larva— not having spun its cocoon. After the cocoon 
has been spun it is a pnpa, and so remains until it 
emerges as an imcigo or perfect bee. 

The appearance of the pnpa when changing its form 
from that of the larva to that of the fully developed 
bee, is very well shown in the accompanying figure from 
Bevan. 

The appearance of the bee daring the several 
changes from egg to imago are beautifully shown in 
PUPA Girdwoyn's work — "Anatomic et Physiologic de 

I'Abeille," Plate XIL 
Pure.— This may be a contraction for either jmre-hred or 
purely mated. It Bhould therefore never be used alone. 

Queen.— n. The mother of all the bees raised under natural 
conditions in the hive.* 




* It i9 a Qommon practice to transpose the comb, eggs, and brood of diflR^en^ 
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all tLa workers are females aud Bhoald not be 
.a of tbe luauculiiie geudur. at is too oommoiily done, 
is tUe only i'lilly doKelupidd female iti tlie h'm. 
ritera Rpoira of Ler &s tbe "Kiog Bee," aud this error 
^u lo-duy ainougst tiuLiie Doo-progreiMive bee-keepers. 
Queen,— u. To supjily u qneeo to a uolony. To iutrodaoe & 

Qii04tU CajTCi — A cage or box for liolilio^ n queen daring cer- 
tiiiu operatioiiH. Tliue it JH nnad fur aeiidintt queens by mail; 
for keeping qneen 8 teui|>otiirily out of tbe hivei for protecLing 
queeuH (luring tbe proccNx ot iulrodnciug. It geueraliy cuusists 
■>f a wooden block with a Inige opuuiug covered with wire game. 

Queen Cell.~A InrRe cell in which a queen israiaed. Tbe 
aocuupouyiug eugrnTiDgs from LaugatroUi give aa excellent 



view of aqueencell. Fig. 1 sbowa tbe cell an seen before tbe 
queen emerges; Fig. 2 Hbowa tbesame cell with tbe side Ijcokeu 
away by Ibe eugvaver, so «s to abow tbe royal pupa witbin. 

Qneeli, CnkSN-inated. — A queen tbnt baii been luated with a 
ilruue of anotliec tace. Generally, but improperly called nn 
itnpurety tn/i(ed queen. Soiaetimea, and still mure improperly 
termeil. n hubrtd g'leen. 

Queen, Dollar.— A term uwed to denote an untested queen. 
bred from a purely bred mother that bas mateil with one of her 
own race. Sr>-calleil. because tbe atandard price was supposed 
to be one dollar. Blrange to say, however, tbe price of " dollar" 
queens varies from 75 cents to $2. The term, therefore, looks 
very mnch like a miHUoiuer. 

Queen, Hybrid.— An improper name for a queen wbose 



colnny vt blacki: 
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mother had been cross-mated. Thus far, we have no evidence 
that we have any hybrid bees (see Hybrid), but if we use the word 
" hybrid " instead of the more appropriate term, ** cross bred," 
then a hybrid queen is one that is produced from the eggs of a 
cross-mated queen. But to complicate and confuse matters still 
more, the term hybrid is applied by many writers, and in almost 
all the trade circulars, to pure-bred queens which are cross- 
mated. Such queens are not even crosses let alone hybrids. 

Qaeen^ Impurely Mated. —A queen that has met a drone of 
another race is said to be " impurely mated." We prefer the 
term *' cross-mated." 

<Jaeenle88«— Having no queen. 

Queen Raising | The process of developing queens from the 
Queen Rearing ) egg or larva. See liaising. 

Queen^ Tested.— A queen whose progeny has been examined 
ana found to be pure-bred. Consequently, the queen must be 
pure, and not cross-mated. By pure is meant tbat she is of 
some well-defined race, such as the Black bee, the Italian bee, 
the Cyprian bee, etc. It may seem strange to talk of a tested 
black queen, but it is perfectly proper to do so, and might be 
necessary. 

Queen^ Yirgin* — A queen which has not met a drone; an 
nnimpregnated queen; an unfecundated queen. 

Queen^ Warranted* — A queen which has not. been tested (see 
Quetn, tested), but which the seller agrees to replace if it should 
prove that her progeny are not pure-bred. 

Queen-yard.— This was a device of the late Mr. Quinbyaud 
was intended to prevent the loss of queens with clipped wings 
when they attempted to lead off a swarm. It consisted of a 
small *'yard " lined with tin, and with a smooth tin ledge which 
projected internally so as to prevent the queen from crawling 
out. Its use has been abandoned ; one reason being that a num- 
ber of bees would often cluster in one comer of the yard, and 
the queen would escape by crawling through this cluster. 

Quilt. — A device for preventing the escape of heat from the 
brood-cluster. The arrangement most frequently used consists 
of two thicknesses of cloth with some porous material between 
them and the whole ** quilted " together. This has the great ad- 
vantage that the whole can be lifted off at once, but, on the other 
hand, we have found that when coated with propolis, wax, etc., 
such quilts become so stiff and creased tbat it is impossible to 
make them lie flat on the frames; bees, therefore, escape, annoy 
the operator, and in cold weather die, because they cannot find 
their way back to the cluster. We prefer, therefore, to cover the" 
frames with a thin, tough sheet (enamel cloth in summer, duck 
in winter), and lay the quilt on this. In this way, any old cloth 
or carpet makes a most excellent quilt when cut to the proper 
sise. 
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QuincoiiS:* — This word in derived from the five marks on a 
five ouuce weight, and signifies an arrangement in fives, this 
being the least number that will exhibit the system, the special 
feature of which is that the objects stand in straight rows in 
four different directions, so that if they were trees or other 
plants, a cultivator might be run between them on four different 
lines. If it be desired to get the greatest number of plants on a 
given area, and still keep them the greatest possible distance 
apart from each other in every directiou, the quincunx system 
enables us to do it. The objects may be arranged as in the 
accompanyiug figure, where it will be seen that they form rows. 



the objects in the alternate rows ''breaking joint" with those 
in the others, and the rows being placed at such a distance apart 
that the distances between any object and those lying around it 
are all equal. 

The quincunx arrangement has been strongly recommended 
for the hives in an apiary, and it serves admirably. It has been 
sometimes improperly called the hexagonal system, from the fact 
that each hive is surrounded by six others, all at equal distances 
from it and from each other. The system is a very old one, and 
it would be a pity to introduce a new and inaccurate name for it. 

Rabbet. — When one part of the edge of a piece of wood 
is planed lower than the rest, the lower part is called a 
raAd or rebate. In Fig. 1, B is the rabbet, and upon this lower 
portion the arms of the frames rest, so that their 
upper surface may not project above the walls 
of the hive; otherwise, the bees would get out here 
and cause annoyance. 

Strange to say, the term rabbet has been " lately 
applied to a strip of folded tin, to be used in any 
hive where the frames are suspended by the top 
bar." In Fig. 2 the folded tin strip. A, will be seen 
resting on the rabbet as just defined. It will 
be seen that the edge of the tin upon which the 
arm rests is just the reverse of a rabbet, and to 
call it a rabbet is an absurdity. It should be 
called a support, bearer, or some similar name, but 
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Fig.*. 



certainly not a rabbet. Some Engliab writers call it a runner, but 
we prefer the word support in sucb csBea. See Sitpporf. 

Racc* — The term "race," in the Reuse of kind, is used to de- 
note a variety whieh, by long expoFinre to pecnliar m&neuoes 
and conditio I] H, ban IohC the tendency to recur to the original 
type. A race differn from a breed (q. v.), in that it hns been pro- 
duced by nHtiiral menns; and from a variety in that it baa en- 
dured lunger, anil has become more permanent. Unr moat 
Bcieiitiflo bee-keepers acknowledge quite a number of disfinot 
races of bees, amoDgntwbich tuay be iialned the flacfc, Broail or 
Qerman Bee; tlie Carniolan; the Caucasian; the Cyprian; tbe 
Dalmatian; the Egyptian; the Holyland, Syrian, or Palestine; 
the Hatigarian; the Italian or Liguriau, for ashort desoriplion 
of all which, see under these several heads. In the caae of 
Home of thuse — notably the Italians and the Cyprians, tbe lace 
lina been bemmad in for hundreds, perhaps thousands of years, 
by a. wide eileot of Rea, Or by mountain tops whose snow-clad 
summits were an effectnal barrier to the passage alike of the 
queens, drones, and swarms of other laces. 

Rack. — n. 1. Tbie word was originally nned tonignify the grat- 
ing placed above a manger for holding hay; Bailey deflncH it aa 
"a wooden frame to hold fodder for cattle, or to pnt boltien in." 
In bee-keeping the term honey racfcin the name of an open frame- 
work or crate placed upon the brood frames for the purpose 
of holding sections or honey-boKea. 2. The term rack is also 
used in mechanics to signify a straight bar with teeth or projec- 
tions. Hence it has been applied to a hat haviDg notches and 
fastened to tbe bottom of the hive for tbe purpose of keeping 
the frames the proper distance apart Used with very deep 
fratnes and when moving stocks. 

Rack.— !>. To draw off clear liquid from sediment. 

Raise | Both these erms are properly applied to the prodncing 

R«ar ( and bringing np of young animals. Webster defines 
raiM thus: "To cause to grow; to procnre to be produced; bred, 
or prop^ated." flrar he defines thus; "To bring up or to raise 
to taaturity." Queen-ruiiing and qneen-Ttaring are both proper. 
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Worcester, and other authorities, give Rubstantially the same 
definitions. The best etymological authorities agree that the 
words are originally the same. They may, therefore, be used 
interchangeably. 

Raw Wax. — A name given by some old writers to pollen. It 
is founded on the erroneous idea that bees coUect wax. 

Rebate. — See Rabbet, 

Rectangle. — A figure in which all the angles are right angles. 

It must therefore be four-sided. 
The sides, however, need not be 
all equal. The opposite sides must 
be equal. A rectangle is not neces- 
sarily oblong; it maybe a square, 
for every square is a rectangle, 
though every rectangle is not a 
square. 

Re-hiye. — We would suggest the 
more general use of this word to signify the transposing of 
frames and bees from one hive to another where the combs are 
not cut out, and put in new frames. We need such a word to 
signify the minor operation of transposing from the more im- 
portant one of transferring, and the expression, re-hiving^ seems 
to us to meet the case. See Transfer. 

Render Wax, To.— To melt and clarify it. This is best 
done in the Wax Extractor, but may be done in a common pot or 
kettle. See Wax. 

Rhomb. — A four-sided figure whose sides are all equal and 
the opposite sides parallel to each other, but whose angles are un- 
equal, two of the angles being obtuse and two acute. 




RECTANGLE. 






RHOMB. 



RHOMBOID. 



Rhomboid. — A four-sided figure whose opposite sides and 
angles are equal, but which is neither equilateral nor equi- 
angular. The difference between a rhomb and a rhomboid 
will be readily seen on examination of the figures. 

Ripe Honey. — Honey that has been evaporated either in Ihe 
hive or otherwise, so as to keep without souring. When fully 
ripe it is capped or sealed (q. v.) 

K^f)^ — When one colony takes the honey of another it is 
said to rob it. 
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Bojal CelL— See Qii«en CdL 

Royal JeUj.— See JeUy. 

tjaaiiriffc — An old name for pollen or bee-bread. Improper. 

SeonL — ^ is it geaend belief that bees, when abont to swarm, 
send oat sooiits to find a suitable location for the fatare hive. 
This is doubted by some, bat the meaning of the word is as we 
give it. 

SeaL — ^To close a cell by means of a cap of wax, or of wax and 
pollen; an operation performed by the bees. 

Sealed BfimmL — When the hurrse reach a certain stage of de- 
velopment, the oells in which they have been raised are sealed 
by the bees^ The brood remains in this sealed condition nntil it 
emerges as a fnlly developed bee, and daring this period is 
called •• sealed brood." 

Sealed Honey. — As soon as honey is fnlly ripe the bees cap 
or seal ap the cells in which it is contained. It is then called 
sealed honey. 

Section i x small frame, closed on 

Scftion BOK \ top, bottom and ends, in 
which the bees are made to store honey. 
The one-ponnd section is 4}^x4^ inches. 
The two-ponnd section (or so-called Prize 
Section) is b\ x %\. The thickness or width 
varies from \\ inches to 2 inches. 

Separator. — A piece of wood or metal 
placed between the sections for the par- dove-tailed sec 
pose of preventing the qneen from entering .^jq^ ^q^^ 

them and laying eggs; and also for the par- 
pose of preventing the bees from bailding the comb beyond the 
sides of the section. 

Septnm. A division. Generally applied to the vertical divi- 
sion between the two series of cells in the comb — that is the 
bottoms of the cells. 

Sheet. — A cloth covering for the frames in a hive. While a 
qu>U is generally made of two thicknesses of cloth with some 
poroas material between them, a shed is properly but one thick- 
ness. The sheet is used chiefly for the purpose of preventing 
the bees from passing above the frames; the more clumsy quilt 
is used for preventing the escape of heat from the brood cluster. 
See Frame Caver, Quilt and Mai. 

Sholtz Candy.— See Candy. 

Side Bar. — A name given by some English writers to the end- 
bars of the frames. The term "side " bar is decidedly incorrect. 

Side Boxes. — Honey boxes placed at the sides of the frames 
of comb, or at the sides of the hive, in distinction from those 
boxes which are placed on the top of the hive. The term is not 
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often applied to sections or boxes hung at the sides of tbe 
frames in the brood cluster, but it is difficult to draw the line. 

Skep } This word literally means a basket. In some ooun- 

Skip > tries the bees are hived in baskets lined with 

straw. The term, as used in bee-keepiug, applies properly to 

the old-fashioned straw hive and similar contrivances, and not 

to box or similar hives. 

8mall Hive* —A term applied by some English writers to the 
cap or super. 

Smoke. — Since the bee-keeper has occasion to use this term 
frequently, it is well to get at its true meauiug, so that we may 
use the words smoke {v); smoke {nXfume^ fumigate, etc., in their 
proper senses. Tbe definition given by Webster, and followed 
by the Imperial Dictionary, is so thoroughly wrong that it cannot 
be defended either for scientific reasons, or upon the ground of 
good usage. His definition is: " The exhalation, visible vapor 
or substance that escapes or is expelled from a burning body." 
To this he adds: ''Applied especially to the volatile matter ex- 
pelled from vegetable matter, or wood, coal, peat, and the like, 
the matter expelled from metallic substances being more gener- 
ally called fume, or fumes." 

"Vapor" he defines: "Any substance in the gaseous or aeri- 
form state, the condition of which is ordinarily that of a liquid 
or solid." 

Now, tbe essential peculiarity of smoke is, that it consists not 
of gases or vapors alone, but of gases or vapors, or both, loaded 
with finely divided solid matter. In the case of ordinary smoke 
used by bee-keepers, it consists of the gaseous products of com- 
bustion (carbonic acid, carbonic oxide, etc.) and the vapors of 
water, pyroligneous acid, etc., loaded with finely divided carbon 
and the partially condensed vapors of imperfect combustion. 
Smoke, therefore, is simply the gaseous products of combustion 
loaded with finelv divided solid matter. The smoke of a soft- 
coal furnace is black; that of a magnesium lamp is white. The 
definition given by Worcester agrees with these obvious facts, 
and is correct. 

On the other hand, the term/^me5, does not apply especially to 
mineral matter, as Webster states. We speak (and* properly too) 
of "the fumes of tobacco;" "the fumes of whiskey," and the 
word "fumigation," as applied to the exposure of bees to the va- 
pors arising from the slow combustion of puff-ball, has long been 
an accepted term. The word "fumes" applies to purely vaporous 
exhalations, whether vegetable or mineral, and, although origin- 
ally meaning the same thing as smoker it has now come to have a 
slightly different meaning, so that we very properly make a dis^ 
tinction between the fumes of tobacco and the smoke of tobacco. 

Since sulphur, when burned, gives off only fumes, it is proper 
to speak of fumigating bees with sulphur; in that case, we 
should not speak of smoking them, In the case of puff-ball, 



the actitH agent seems to be a volatile narcotic, and ia this case 
too. the tarui "fuiuigale" is pioper, even altboagh the fumes 
may be occoinpaiiieJ uilh smoke. 

Hmuke. — 1>. To direct a blavt of smoke on bees for the por- 
puse of Hubdaiug or coDttolliug theni. 

Smoker. —An implement coDHiHliog of a small farnaoe in 
whicU rottvD wood, ragit, or similar mnterialH sre bamed. The 
smoke from tbi* kIow coiubnstion is blown on the bees bj meaus 
of a pair oC bellows wliicL is generally attached. 

Hoi}' rD Ian B««.— A race of beex fonnd in Western Asia. Said 
to be quite dintinct and very excellent. 

iSpacliif Board.— A board with 
grouvee into which the end-bars or 
bottom bars of the frames slide 
and are held firmly at tbe right 
distances apart. Tbey are nsed 
wben hives with njovuble frames 
are transported from place to place. 

SMtt.— UnHealed brood. This 
word is properly applied to the 

young of tbe oyster and similar spitiNu boird. 

sbell-flsh. It ia not a desirable unb- 
slitnte for tbe word brvod. 

Species. — To give a good deSnition of sprcies, is a problem 
that has taied tbe powers of tbe ablest scieutists. Fortunately, 
for our parpoHe, all questions of origin, etc., may be safely di^ 
regarded, and out task is, tberefore, so much the easier. 

Buffon defines a species as '-a constant succession of individ- 
nals, iimilar to and capable of reproducing each other." Gavier's 
definition is: "A eucoession of individuals which reprodaoeu 
and perpetuates itself." In both caseb, the power to prodnce 
fertile offspring ie a prominent feature of the definition. The 
— "'n question of course ie: How far may a series of individuals 



depart from the main type and still belong to tbe species? 

The fertility of the progeny has frequently been proposed as a 
test of difference in species; but, even witb such an apparently 



simple and cmcial test, it is not always easy to decide. Some 
kinds interbreed with mnch more facility than others, even when 
their apparent diSeieooes are much greater. Thus, it baa beea 
found that wild and tame geese, wben bred together, prodnce a 
veritable male which is nnrertile, while tbe dog and tbe jackal, 
which are apparently much less nearly lelaleJ. breed together 
freely, and the progeny in fertile. 

80 far as bees are coucerned, it is believed by tbe best anthor- 
ities tbnt all the kinds at present under domeRtication are mere 
varieties of one species. Even difference of habit to the extent 
of using wax for propolis, an la the oliaraoter of tbe Egyptian 
bee~-^pIs/iLtRi(ibi~docs not indicate a difference of species, for 
It is OQ record that tho oommoa honey bee has done the Bamo 



tliinp^ vriien propoli a conM not be Imd, so tliat before coming to i\ 
decisiou, it would be at least necessary to determine wheUier or 
not the Egyptian bee has easy access to propolis. 

For a list of species see ilpi^ > the principal races are named 
nnder the head Bet, and the extent of the variation which exists 
among them nnder the heads Breeding, Strain^ Variety. 

Spent Qneen* — A queen whose productive energies have been 
exhausted. 

Spermatozoon. — Plural Spermatozoa. — An essential peculiarity 
of the spermatic fluid of all animals, consists in the presence of 
elongated bodies which have active motion, even for some time 
after they have quitted the living organism. From this they 
have been regarded by many as animalcules, bnt this is an error> 
They are, nndoubtedly, true products of the formative action of 
the organs in which they are found, and cannot be ranked in the 
same category with Animalcules proper. In all the higher ani- 
mals, impregnation takes place from the nnion of one or more 
spermatozoa with the ovum of the female,-and in most cases 
connection between the male and female is necessary for each 
birth. In the birds, however — notably the turkey — one impreg- 
nation lasts for several eggs, and in some of the insect families — 
notably the ants and bees — one impregnation lasts perhaps, for 
a lifetime. In these cases the males produce a large quantity of 
very concentrated semen which is received by the female in a 
small sac and kept there till wanted. See Spermatheca. 

Spermatozoid. — This term was first used in botany to desig- 
nate the moving filaments contained in the antheridia of crypt- 
ogams. It has since been used by Flint and other writers to 
designate what are usually called spermaiozoa (q. v.); the object 
in using this word probably being to avoid any appearance of 
sanctioning the idea that spermatozoa are animalcules. But, on 
the ground that the word spermatozoid has been appropriated by 
botanists to denote a specific object, we prefer the word sperma- 
tozoon. Etymologically, the objection named above applies 
equally to both words, but it seems to us to be of no importance. 
The plural of spermatozoid is spermatozoids, not sperrmiozoa, as 
some have it. 

Spermatheca. — A small sac which is attached to the oviduct 
and receives the spermatic fluid of the drone in the act of copu- 
lation. In virgin queens it is empty, but after impregnation it 
is well filled. It is supposed, that when the egg, in passing 
through the oviduct, comes opposite the opening of the duct 
from the spermatheca, one or two spermatozoa are ejected so as 
to impregnate it. The spermatheca is quite small — just clearly 
visible to the naked eye — and yet it has been estimated by 
Leuckart, that it may contain 25,000,000 spermatozoa. 

Spring Dwindling. — In many colonies the bees die oflf m 
spring faster than the young are matured. The colony, conse- 
quently, dwindleSf and sometimes disappears altogether. The 
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oaiiHsoE tbUdiiaBlroiisBUteot tLingshaa beeo freqaentlrdU- 
ouHsed, btit no aatirnolnry coDclnaion bos been reached. iSi onr 
owu iiracUoe we ba»e Buugbt to avoid epiing dwindling; 1. Br 
aoonoiiiizing lo tba utiuont the natoml heat of the be*^ Thia 
we do by ootitrftoting tbs brood Dent as mnch as poaaible, and 
Hnrronnding It with non-eond noting material in the ehape of 
ciiobioiiH aud divJHion b<iard«. Also lessen rentilati on as mneh 
anpoimible. 3. By Buiiplving good wholeHOme food— nrefenbly 
HUK«rNyrup. for the sacoLariDO portion. 3. By takinggreatcare 
tiiat llie queen in never eiposed to a low temperalare. This «n 
only beitciiouipliHhed by keeping the wholecolonj warm. If (he 
whole colony gets obilleil, and the heat of the olaater falla, so 
I lat the qneen |{eta obilled, jt takes bet a long time to reeaT«r, 
Ihimgli Nhe may eventually do so, and again become DsefaL 
*. By hnvlug piBnty of young but well-matured beea in the falL 
Vooiig bees wbioh Lave iiol hftd Several good fligbts ace worse 

is to haTe strong 

Kituarft.— A figure which has all iU 
HiileH equal, anil all its anglea right 
angles. The figure A, B, D, C, iaaRqnare. 
A Hquare ix a rectangle, but aiectangleis 
not iieoesairily a square. See Rt^njU. 

Sfal!. -An old term for a slock (q. t.); 
more properly, merely the stand. Obsolete. 

Stand. — Tlie base or aapport upon 
which the hive stands; also, the location 
of acolony. The Word iaused improperly 
i mii'Aiut. for itock, colony and hive. Bee Hloek. 

NUntl, Ben.— This term is sometimes 
nserl lis Bjuonymoua with apiajy, but should not bo used in thia 

.^ Hturtor.- A amall piece of comb or foundation pnt into a 
frunieor section to "start" the bees 
oomb-bnildinglnthe riglit direction. 
A section with a "starter" of fouu- 
dation is shown in the figure. 

Htorile <)ueen, -A qneen that does 
not lay. Hometimes queens lay eggs 
that will not batch. In thia case t)ie 
'liieen can scarcely be said to be 
barren or sterile, though the egga are 
iwoperly called MifertUe. 

HtlnK.--Tbe weapon by means of sEtTiox with starter 
which bees defend tbemselvea. 

Slock.-This term can scarcely be diapeoaed with, althoagh il 
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does not fLod a place in some glossaries, and other writers con- 
sider it synonymous with colony, which it certainly is not. 
A coloDy is simply the bees of auy stock, whether a new swarm 
or the inhabitants of a hive that has been established for years. 
Then we have the/ave, which certaiuly does not include a coloDy, 
just as a colony does not necessarily include a hive.* A stock, 
however, includes colony, hive, comb, stores, and all that is 
necessary for the normal existence of the bees. (Sections, 
crates, smokers, etc., may be necessary for the bee-keeper, but 
not for the bees, and consequently cannot be included.) 

Stock Hive. — A term sometimes used to denote the hive or 
apartment in which the brood, etc., exists, as distinguished from 
the "Super" or honey-gathering apartment. 

Stopped. — Clipped (applied to cells containing honey). 

Stop- wax. —Propolis. 

Storify. — To range hives over or under each other. 

Strain. — This word, though characterized by Webster as ob- 
solete and rare, is one of the most useful, expressive, and legiti- 
mate words that we have, and this is shown by the extraordinary 
difficulty of finding a synonvme for it. When we speak of a 
strain of bees we mean a aeries of carefully selected individuals 
which have not been erected into a breed, but, nevertheless, show 
certain peculiarities which distinguish them from bees bred pro- 
miscuously. The word finds its proper place in the following 
sequence : 

i Variety 1 
Genus — Species — \ Race >- — Strain. 

(Breed ) 

Amongst stock breeders the word is in common use, and 
amongst certain very distinct breeds we have strains which are 
noted for certain peculiarities, although these peculiarities do 
not constitute a sufficient difference to make a new breed. Thus, 
we have certain strains of particular breeds of cattle, which 
strains are noted for large quantities of milk, while other strains 
of the same breed are noted for their butter-giving qualities. 
And so, too, with bees; of the same race we may have different- 
strains — some noted for gentleness, some for great working 
power, some as being good nurses, some as wintering well, some 
as combining several good features. 

Strained Honey. — This term would properly apply to filtered 
or clarified honey, but it is generally used to denote honey that 
has been obtained from the combs by squeezing. It frequently' 
contains the juices of young bees, bee-bread, etc., etc. 

Sngar. — Sugar being the main constituent of honey and the 
chief food of the bee, possesses special interest for the bee- 

* Dealers and bee-keepers speak of sending "colonies" in packing; boxcs« In 
•uch instances they certainly do not include the hives, 
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keeper. Under the heads Cajtdy, Glucose and Honey, the reader 
will find interesting and nsefal information in regard to the 
sabject. The different kinds of sugar which enter into the oom^ 
position of honey are named under the head Soiiey, and posHess 
much interest to the scientific inquirer; but, with the exception 
of cane sugar, which is used so largely for feeding bees, and 
glucose (natural and artificial), it would at present be difficult to 
turn this knowledge to practical account. The reader who is 
curious on the subject will find a very complete resume of our 
knowledge in regard to it in the "Dictionary of Chemistry," by 
Watts. A few of the chief facts in regard to cane sugar may be 
of value here. 

The term, "sugar,** is generally applied to the product ob- 
tained from the cane and the beet, and from the fact that it was 
first largely obtained from the cane, it is now generally known 
as cane sugar. It is found not only in the sugar cane and the 
beet root, but in the maple and in numerous other plants. The 
juices of many grasses* contain it, and cases have been recorded 
where bees have obtained much food from the stubble of wheat, 
corn, and other plants of that kind. The nectar of the flowers 
of the cactus contains cane sugar only. Cane sugar is also 
found in varying proportions in the nectar of most other plants. 

Cane sugar dissolves in one-third of its weight of cold water, 
and in all proportions of boiling water. It has a sweetening 
l)ower of 100; grape sugar having 60. It melts at 320° Fah., and 
on cooling forms the transparent substance known as barley 
sugar. When heated to 400° to 410° it loses water and becomes 
brown; it is then no longer capable of crystallization, and is 
called caramel. Indeed, cane sugar is so susceptible of change 
by heat, that if a colorless solution of it be exposed for some 
time to the temperature of boiling water, it becomes brown and 
partially uncrystallizable. Acids also effect this change. Tar- 
taric acid added to a solution of sugar and boiled, prevents the 
formation of crystals, and no crystals can be obtained even after 
the acid has been thoroughly neutralized by chalk or carbonate 
of lime. 

Cane sugar is (with beekeepers) a favorite winter food for 
bees. Experience has shown that it answers admirably, and its 
composition shows that it is entirely combustible, leaving no 
ashes or residue, whether it be burned in the organism of the 
bee or the furnace of the chemist. It has a greater heat-giving 
power, weight for weight, than other forms of sugar. But since 
pure sugar contains no muscle-forming material, it may be 
doubted if it alone will sustain a colony of bees which may be 
compelled to exert themselves either for the purpose of gather- 
ing food, or for that peculiar activity which they show when ex- 
posed to great cold. 

As bee-keepers may have oeoasion to calculate the weights and 

* Th« C«nc »§ regarded hy Iwtanists a§ a gigantic gr^-T. 
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bulks of given quantities of syrup, we give a few figures. The 
quantity of sugar dissolved is 100 parts; the amount of water by 
weight is given in the first column, and the specific gravity of 
the resulting syrup in the second column. 

Parts of Water. Spec. Gravity. 

50 1-345 

60 1-322 

70 1-297 

80 1-281 

90 1-266 

100 1-257 

120 1-222 

140 1-200 

160 1-187 

180 1-176 

200 1170 

As water hapia specific gravity of 1,000, and a gallon of water 
(231 cubic inches) weighs 8*339 lbs., it is easy to calculate the 
weight of a gallon or a quart of syrup containing any known 
amount of sugar. Or from the weight of a gallon or quart we 
can tell how much sugar it contains. 

Salphnr* — w. A well known snbstance of a yellow color. It is 
one of the chemical elements — that Is to say, it cannot be manu- 
factured by combining any other known substances. It occurs 
as a mineral in some volcanic regions, especially Sicily, and is 
also obtained from iron pyrites, which is a compound of iron 
and sulphur. It is found in commerce in three forms: 1. Crude 
sulphur or brimstone, which is simply the sulphur solidified in 
masses like stones. 2. Boll sulphur, which is the preceding, puri- 
fied and cast in moulds so as to form rolls or sticksl 3. A fine 
powder prepared by distilling or subliming the common -sulphur 
and condensing the vapor. It melts at 232° Pahr., and between 
this point and 282° it is quite liquid. . When still further healed 
it becomes thick and viscid, but again becomes liquid just be- 
fore it vaporizes. Therefore, in melting sulphur for making 
matches, it should not be made too hot. Sulphur is easily con- 
Terted into vapor without being burned, and in that case it is 
not BO deadly as when combined with oxygen so as to form sul- 
phurous acid (sulphurous anhydride), or in other words, when it 
IS properly burned. In the latter case it produces a heavy gas 
of a very penetrating and suffopating nature which effectually 
destroys all insect life, whether in the form of mature bees, 
moths, or the larvaB of either. This gas, however, quickly dif- 
fuses in the air, and does not leave any taint on the comb or 
honey exposed to it. But if we expose honey to the unbnrned 
vapor of sulphur, the latter condenses on the comb or honey, 
and leaves a very disagreeable taste and odor. And as sulphur 
is not volatile at ordinary temperatures, this teiste jtfld odor are 
^ery persist wt.. 



anipbnr. A process now nW b; inteU^ent personM only for 
deBtroying tbe moth in ita TMiona Btoges. 

Sn^r.—A hive aet over auoUiei so tbat the bees nuiy wolk 
in it. 

8aper, Bar. — A bar super is Himplj a oue or crate in which 
tbe booej-comb is hnng from bftrs (q. v.) instead of being bailt 
in BeclJoas or boxes. 

SHper, DiTisionftL — English writera apply the term "iliviu- 
ionarsaper," to a set of long neclions teaching acroas the entire 
width or length of the hive, and held together somewhat after 
the manner of dosed end frameH. 
Saper-Uve. — v- To set one hive above another. 
Super-hlTiDg.— The opposite of Nadir-hiving {q. v.) 
Superior Hive.— The nppermost of a slorified set, 
Siper, 8eelloiuU.~A snper or case plnced over the frames or 
honey board, and contain inR sections (q. v.) 

Snppvrt) Heljll* — A strip of metal fastened 
to the edge of a rabbet for the pnrpose of sap- 
porting the frames. Improperly called a metal 
rabbet. A common form of metal support, 
bearing or mnoer (as some English writMS call 
it), is shown in the anneied eograving at B. Se« 
Ibibbd, where another form ia suown. 

Swarm, — A new colony prodnced by an old 
stock. Prime awarms consist of the old qneen 
and an indefinite nnmber of workers of all i^es, 
together with some drones. After swarnia (called 
also second, third, etc., swarms) consist of one 
MBTai.flOPPORT or more yonog qaeens followed by workers, and 
, perhaps drones. See Afier-aaarm. 

Tbe term, colony, is very apt to be confonnded 
with awartu. The difference is this: A siearm is 



1 dividing them, the old colony has split up ii 

more parts, one of which maintains the identity of the old stock, 
while the other seeks a new home. Bee Stock. 

Swamit Artificial-— A new colony formed from one or more 
old colonies by the direct agency of man. 
Swarming Basket l a boi or basket fastened when neces- 
Swannin; Box [ sary to the end of a long pole, and nsed 
for lakiug swaruiB from a tree or bnsh and hiving them. The 
box or basket ia held directly beneath tbe swarm, and the beea 
bmsbed into it with a feather, or where the limb is inaccesaible 
and better facilities are not at band, the limb may be shaken so 
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ikat the bees will fall into the box. This may be done in some 
cases by placing the upper end of a stick against the branch to 
which the bees cling, and striking the lower end sharply with a 
mallet. The bees fall off, bat yery few take wing, and there is no 
danger of killing the queen. 

Swarming Impulse* — A desire or tendency on the part of 
bees to swarm. The conditions under which it occurs are not 
fully understood, but that it is a definite desire or impulse, 
nearly as much so as the fcYer of fowls when wishing to set, there 
can be no doubt, and the most effectual way of stopping it prob- 
ably, is to gratify it in appearance at least. The honey-extractor 
is said to keep it down very effectually, but cases have been 
known in which even this failed. Query: Has it any con- 
nection with a greatly developed wax-secreting condition? 
If so, the most effectual method of subduing it would be to set 
the4:>ees at work building new comb for a few days, as well as 
giving them room for new stores of honey. 

Swarm^ Late. — A swarm which comes off after the usual 
swarming season is past. 

Swamiy NataraL — A new colony formed by the instinct of 
the bees without the cUrect interference of man. Such opera- 
tions as feeding to promote brood-rearing and to excite the 
swarming impulse, do not constitute direct interference. 

Syrian Bee* — A race of bees found in Syria. Frequently con- 
founded with the bees found in the country to the south of 
Syria. See HolyUmA Bee, 

Take Up^ To* — ^To destroy bees for the purpose of getting the 
comb and iioney. 

Tested Qneen. — See Q;aeen, Tested, 

Tier Upj To. — To place one hive on the top of another so as 
to give the bees more room. The operation may be repeated 
several times. 

Top Box*— A box placed on the top of a hive for surplus 
honey. 

Transfer. — To change the comb and bees of a stock from one 
hive to another. The term transferring has, however, come to 
have a special significance, and is commonly used to denote 
the operation of changing bees and comb from box-hives to 
movable comb hives, or, indeed, to change the comb from one 
frame to another. And if any one could be found who changed 
his comb back to the box hive, this operation also would be 
called transferring. A quantity of comb transferred to a frame 
is shown in the illustration on the next page. The comb is held 
in place in this frame by means of wires, clasps and slats. 

There is another operation, however, in daily use in extensive 
apiaries, and that is the transppsing of frames and bees from one 
hive to another. This operation, strictly speaking, should not 
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TnUKferrinp Board.— A board with grooves used in trana- 
feiriog. Th« framo uid comb lie flat on tlie board, and tlie wires 
or BUtB, Be«n in tbe pretiona fignre, lie in the grooves bo as not 



to 1>e prossed into the « 
ply HpaceB between narr 

Transpose.- When frnnieH and bees are moved bodily from 
tbe shell or onter ctiso of one liive to Hint of another, tbe term 
"tranKpose " mif"ht be nsed. In this wny we would avoid con- 
fnsing the niniple operation of cbanRing bo«pH witb tbe more 
elabomte and ilifflcnit one geuerallj known as " trBnsferring." 

To transpose a cotoiiy is one thing, lioivever, and to transpose 
frames of comb is anolher. Tbe latter may be (lerformeil in the 
same hive by Biaply re-arranging tbe frames. As a single word, 
denoting the changing of a colony from one hive to anotlier, 
without the operation of transferring, we prefer tbe term re-hive. 

Treble . 

Trtpte > "- "^^ '^^ A third hive or box to two that were 

Triplicate ) P"''*''"'? oocnpied by one colony. 



Triplet*— A stock that baa three hives or stcrieSk 

Twin-stock.— A word which has been borrowed from the 
German. It nignifies a hive containing two colonies. 

Uncapping^* — To remove the caps from the cells of sealed or 
capped noney. This is always done before the combs are placed 
in the extractor. 

Unfertile* — This term may be applied to either qaeens or eggs. 
It means incapable of producing young. See Stertle, 

Unicomb Hiye* — A hive having only one comb, and generally 
with glass sides. An observable hive. 

Unite. — To make one colony out of two or more. 

Uniting Spirit* — A mixture of spirit of peppermint, water 
and honey used for sprinkling bees to give them the same odor, 
so that they may be united more easily. Dzierzon. 

Unqneen* — To remove a queen and leave the colony queenless. 
This term saves much circumlocution. 

Unripe Honey* — Honey from which the water has not been 
sufficiently evaporated. 

Untested (jneen* — A queen whose progeny has not been ex- 
amined or teuted. 

Variety. — Any form or condition of structure, under a species, 
which differs in its xsharacteristics from those typical to the 
species, as in color, shape, size, and the like, and which is 
capable either of perpetuating itself for a period, or of being 
perpetuated by artificial means; also, any of the various forms 
under a species, meeting the conditions mentioned. Amongst 
naturalists, a form characterized by an abnormity of structure, 
or any difference from the type, that is not capable ot being per- 
petuated through two or more generations, is not called a variety. 
Varieties differ from species in that any two, however unlike, 
will mutually propagate indefinitely, unless they are in their 
nature unfertile, as some varieties of rose and other cultivated 
plants; in being the result of climate, food, or other extrinsic 
conditions or influences, but generally by a sudden, rather than 
a gradual, development; and in tending in most cases to lose 
their distinctive peculiarities when the individuals are left to a 
state of nature, and especially if restored to the conditions that 
are natural to typical individuals of the species. — Wdfster. 

Varieties differ from races and breeds in the suddenness of 
their appearance. The development of a race or breed is grad- 
ual — often the result of agencies which have acted for hundreds 
of years. 

A variety also differs from a race in that the latter tends more and 
more to establish its distinctive features, and loses its tendency 
to "cry back." (q. v.), consequently, a variety is generally con- 
fined within narrower limits than a race. And it differs from a 
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"breed" not only in the pointd jost menltoned, batalsoin the 
bctUutthe Utter is aJwajs to a cert«in extent Artiflcul. Id 
^ort, m Tuiety putftkea largelj of the natnn of a "sport," aa it 
is called hy hortimltiiriste. 

The tarn varith/. bowe*ei, ia naed >lmoet vholly bj eoientific 
men— lUktmaliBtsineTeiTdepeitmeDt. Practical atock-breeders, 
whether of Dorham cattle oi of bees, asa the words race and 
breed. — See ^xctet. Strain. 
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maglDR the veil, ooeof the best being Ibat shown in the en- 
gntving, copied from Qnioby's work on Bee Keeping. 

Tentilale. — To change the Mr in any place. In the hive ven- 
tilation ia effected in tvo ways: ^ofuroUtf, when tbe beea by the 
action of their wings produce cnrrenta ot air which penetrate to 
every port of tbe hive; Ariifidaily, when the bee-keeper eHtab- 
lishes a ciirrBiit of air by meaDS of atiitably arranged opaninga. 
Artificial ventilation iu winter Iiaa been extolled on the one hand 
as the greatcKt aid in Hafel; wintering colonies, while on the 
otiier it has been condemned as contrary to the habits of tbe 
bee, and the probable cause of more losses than any other 
device. 



Tlrgin Honey. — Honey taken from virgin comb (q. v.) By 
some tbis term is applied only to the honey gathered aud stored 
by a swarm of tbe same season that the honey is takeo. Soma 
authors deSne virgin bouey as thatwhich drains from the combs 
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without pressure or beat, and this seems to he the definition 
accepted by most of our standard authorities. 

Virgin Queen.— See Queen, Virgin. 

Yirgin Wax* — ^Wax from virgin comb (q. v.) Virgin wax is 
frequently prescribed in the older recipes for Yarions industrial 
purposes, but with our modern methods and systems of purify- 
ing wax, any bright yellow wax is as good as what is known as 
virgin wax. 

Warranted Queen* — See Qf^een, Warranted, 

Wax* — When '* wax," simply, is spoken of, beeswax is always 
understood. In this place vegetable wax and mineral wax have 
no interest for us except as adulterants, which are to be avoided. 
Wax is secreted by the bees, is formed into scales in the wax- 
pockets (q. v.), and is theuce taken into the mouth, where it is 
kneaded with saliva until sufficiently plastic to be used in build- 
ing the cells. There are two kinds of wax in market — common 
beeswax and Andaquies wax, which is produced by a small bee 
found on the plains of Orinoco, above the Magdalena Biver. 
like the Apis dorsata, these bees attach their combs to the limbs 
of trees. This wax has a rather higher melting point than com- 
mon beeswax, and hence if it could be procured in quantity and 
should prove sufficiently plastic, it might prove exceedingly 
useful in the manufacture of foundation. Lewy gives its specific 
gravity as *917, and its melting point as l70° Fabr. 

Common beeswax has a specific gravity of *960 to *965, and a 
melting point of 145° to 150° Fahr. The process of bleaching 
raises the specific gravity to. *990, and the melting point to 155^ 
Fahr. At 85° wax becomes plastic, so as to be easily moulded or 
kneaded, and at this temperature pieces which are pressed into 
contact unite into one mass. Proctor says, that at this tempera- 
ture ** its bebavior while worked between the finger and thumb 
is characteristic." A piece the size of a pea being worked in the 
hand till tough with the warmth, then placed upon the thumb 
and forcibly stroked down with the forefinger, curls up, follow- 
ing the finger, and is marked by it with longitudinal streaks. 

Wax is freed from honey and adhering impurities by being 
melted in water, to which vinegar, alum, or a little nitric acid 
has been added. For the best methods of purifying and bleach- 
ing wax, see article Wax in the forthcoming " Treasury of Prac- 
tical Information." 

The adulterations of wax are various powders — starch, clay, 
etc.; resin; tallow and suet; and lastly, paraffin. Powders may 
be separated by disolving the wax in turpentine, when the pow- 
ders will be left. Kesin may be detected by its peculiar terebin- 
thinate (turpentine) taste, and by its solubility in cold alcohol, 
in which wax is insoluble. When resin is present the fracture 
of the wax is shining instead of granular. Greasy matter is 
easily detected by the unctuous feel and disagreeable taste. Wax 
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-with whioh paraffiD baa been oiiied melCH at a temperature too 
low to allow it to be aaed for TouDdatioQ. Tbe wai may be 
separated b; a stroug solotiun ot alkali, wliiak baa no effuot 
wbalever on paraffin. 

Wax ExtraetoT.^A piece of apparatnii for HeparatiDg wax 
from utUer iuiparities, aaob as bee-bread, dead been, etc. 
Wax Moth. -See Moth. 

Wax Pockets.— Small cavitiea found on tlie 
auder aide of tbe bee, in wbicb tbe uecrebed wax 
ia Qolleotad and kept.lill reqnired for nsD. In tbe 
honey bee these pockets are found under tbe ab- 
domen, and tbere are eigbt of tLem — ronr on eaob 
aide. The utiugleaa beea of Soatb America collect 
tbe wai DU tbe back. 

WcddillK Excursion I When the queenleavea 

Wedding Fllffht f tbe liive for tlie purpose 

WAX i^JCKETO **' meetiiiK the ilroneii. itLie ia Haid to lake ber 

weddintT fligbt. Also culled marriage Aigbt, 

Wtde Frames.— Frameii wbicb are so wide that saotiooB ma; 

be placed iu tbem a 

the hive. Tbe term is to lie pre- Ha 

ferred to broad frame, as the latter ^^ 

is apt to be mistaken (especinlly ^ 

wbeu written) tor brood frame ^ 



Tbe figiir 



PUPP 



i 



i shows a wide fiame 
s bung in a hive 
WIW Bees.— Tbeso differ in no 
respect from tbe bees oiiginallj 
kept in hives, except ia tlie fact 
that they have taken up tbeir 
abode in some natural cavitj m tree rock, or even the ground. 
This will be seen at once wheu we remember that most of the 
colonies found in the wood x ha^e absconded from some apiary. 
Even pure Italians have been found m the condition of wild 

■ Wind Breaks. ^Fences or rows of Ireea so arranged as to 
break tbe force of the prevailing winds 

Wine, Honcj,- Mead. 

Wintering. —During neorly five months of the year (from 
November 1st to April 1st) bees in northern latitudes are cou- 
liued to their hives, often for months at a time. During tbis 
period, if neglected, they are exposed to cold, to the use of au- 
snitable food, and even to actual starvation Tbe beekeeper, bj 
proper oare, protecfH them from cold, provides them, with a suf- 
ficiency of good food, and in other respects sees that they are 
guarded from those evil influences tifitiiiist which they themselves 
ttre at this »emoa powerleis. Xliis in uaHed winkring, Hw 
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wintering of bees, as at presdnt practiced, is not conducted 
so as to secure uniformly successful results, and he who will 
place it on a sound scientilic basis will ad4 miiUons to the 
annual income of the country. 

Winter Passages* — Passages made through the combs so that 
the bees can pass to the different combs without having to go 
under or around them. As the combs, where not covered by bees, 
are very cold — often frozen — in winter, any bee that attempts to 
crawl over them is lost, while if she could go through the combs, 
without leaving the cluster, she might be able to reach a supply 
of food and so sustain life. To enable her to do this, it is the prac- 
tice of some of our best apiarists to cut holes in the combs about 
two or three inches below the top of the frames, and as the bees 
are apt to fill these holes up, many insert a tin thimble in them 
to keep them open. We object to tin, or any metallic substance 
amongst the bees in winter, and greatly prefer a wooden tube 
made by rolling a thick shaving round a roller, and tying 
it with very fine wire. The wood being a poor conductor of 
heat is greatly better than tin. Such thimbles should be in- 
serted in the foundation — thus saving the bees the labor of 
building comb which is to be afterwards cut out. At least four 
frames in every hive should have these thimbles. If they should 
come into extensive use they could be easily and cheaply turned 
out of some firm wood. The internal diameter need not be 
more than .half an inch, and they should be quite thin. We 
have tried paper and pasteboard, but the bees gnaw them. We 
greatly prefer two or three of these small holes to one large one. 
They should be at least three or four inches apart. Where tin 
tubes are used they should be heated and dipped in melted wax, 
so that the metal surface may be completely covered. 

Hill's device (q. v.) is intended to answer the same purpose, 
but we do not think it quite as efficient. Perhaps both would be 
best. 

Wired Fonndatioii. — See Foundation. 

Wired Frames.— See Frames, 

Wolf's Bladder.— Puff ball. 

Worlier Bees. — These are the undeveloped females that 
gather the honey and pollen, secrete wax, raise the brood, de- 
fend the hive, and perform all the other active duties of bee-life, 
with the exception of laying eggs. 

Worlter Eggs. — Properly this term should signify eggs laid 
by workers. More frequently it is used (improperly, we think) 
to signify eggs that will produce workers. See Egg, 

Worl^erj Fertile \ a worker whose ovaries have been so far 
Worker^ Laying f developed that she lays eggs. As these 

workers are never impregnated, their progeny are always drones. 

The term "fertile" worjiw liA9 been objected to, but it is 

Strictly proper, 
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Worm. — A common but very improper Dame for larva (q. v.) 
of bees or moths. Worms never change to flies, bees, or butter- 
flies. They are not insects. 

Worms. — The larvas of the bee-moth are frequently, but ina- 
properlj', so called. Indeed, when "worms" are spoken of by 
the ordinary beekeeper, the larv» of the bee-moth are almost 
always meant. 
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Apiology* — A discourse about bees. The literature of bee- 
keepiug. 

Apist* — ^A bee-keeper {inelegant). 

ApisticaU — Kelatiug to bees or bee-keeping. 

Artificial Comb. — It is no wonder that the idea that artificial 
comb is a regular article of manufacture should take a deep hold 
of the popular mind, when so many journals and books speak of 
it as an accomplished fact. In the "Mutual Admiration So- 
ciety's " Cyclopaedia* we are gravely told that Dr, John Long has 
invented a machine "that turns out combs with cells, rivalling, 
if not excelling, the natural product'*!!! This will bring a 
smile to the faces of readers of back volumes of the American 
Bee Journal. 

In noticing the substitutes for comb we ought not to omit 
mention of the fact that it was by transferring the larvsB to glass 
tubes, made in the form of cells, that Hnber was enabled to 
watch the process of cocoon-spinning. See ** NouveUes Obsertm- 
iions surles Aheilles." Par Francois Huber. Geneve 1814. Vol. I., 
p. 221. 

Frames* — The following comparison of the comb-surface ex- 
posed by completely filled frames of the various sizes in use is 
interesting. I have assumed that the top bar is f of an inch 
thick; the end and bottom bars \ inch each. In frames as made 
by some makers these dimensions vary slightly, but by actual 
measurement I find that the sizes I have given are not far out of 
the way. The Standard Frame of the British Bee-Keepers* As- 
sociation is 14 inches long by 8^ inches deep, the top bar being 
f of an inch thick, and the end oars (or side bars, as our cousins 
call them, not very properly) ^ of an inch. This gives exactly 
three-quarters of a square foot, and is the smallest frame in use 
for any except nucleus hives. Of course, in order to get the 
entire surface of comb exposed (as in estimating amount of 

* Johnson's — So called because each of the several hundred editors and con- 
tributors had his "biography" published in it. This^ of course, left no room for 
any* account of such men as Laiigstroth, Dzierzon, Wagner, and many others 
whose work really deserves recognition. Even Lawes, who has probably donf 
more than any other living man for the Science of Agriculture, and whose name i& 
fiuailiar to every student of the subject, is not so much as mentioned. 
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brood), tbe quantities given in tlie table must be ilonbled, so a;} 

to inclnde both nides. 

Area in Area in 

Frame. Square Inches. Square Feet. 

Quinby — open end. 191 1-326 

closed end 193 1-340 

Langstroth— Simplicity 145-56 1-010 

Standard 143-43 -995 

Adair 135-47 940 

American 130-75 -908 

Gallnp 114-22 -793 

British Standard 108 -750 

Frame, Broad-shooldered.— A frame with the top bar maae 
'Stride at each end for the purpose of keeping the frames a proper 
distance apart. 

Frame, Cold. — A frame which runs lengthwise of the hive — 
that is, having the end bars against the entrance. 

Frame, Warm. — A frame which runs across the hive — that is, 
having the bottom bar parallel with the entrance. Why it was 
called a '* warm " frame we do not know, except perhaps that it 
was thought that the outer frames, with their sheets of comb, 
would, act as a protection from cold draughts of air. See Frames 
Cddt Supra. 

Fungicide. — A destroyer of fungi. A term applied to certain 
chemicals which have powerful antiseptic qualities, due, it is 
supposed, to the fact that they are very destructive to minute 
fungi. Prominent among these chemicals are borax, salicylic 
acid, sulphur, sulphurous acid, etc. 

Lugs. — (Scotch and Provincial English for ears). The arms 
of frames are sometimes inelegantly so called. 

Midrib. — A term sometimes improperly used for septum (q.v.) 

Runner. — A thin-edged bearer or support for the arms of the 
frames The term is not a good one. 

Subtend. — This term has been used (not very properly) to 
denote the placing of one hive under another. 

Swarm. — v. This term is used both in reference to the old 
colony and the new swarm. A stock is said to sioarm when it 
throws off a new colony, and a new colony is said to sioarm out 
when it leaves the parent stock. 



Bee-Supplies. 

We furnish eyebythino needed in tbe Apiary, of practical 
conHtmction and at the lowest price. Satisfaction guaranteed. 

Send your address on a postal card and we will send yoa, free, 
our large, illustrated catalogue. 

E. KRETCHMER, Coburg, Iowa. 

1884. FOURTEENTH YEAR. 1884. 

W. P. HENDERSON, 

MurfreesborOy Tennessee. 

Rearer of Italian and Syrian Queen Bees. 

Choice Select Tested Queens, $3.00. Ordinary, grood Tested Queen, 
$2.00. and $2.50. Untest^»d Queens, $1.00, $1.25 and $1..50, according 
to season and quality. Queens sent by mail, and sate arrival guaran- 
teed. Also, full and nucleus colonies at all seasons. 

The Chily Weekly Bee Paper in the World, 

THE BEE JOURNAL. 

[Established in 1861.] 
Monthly, $1.00 a Year.— Weekly, $2.00 (invariably in advance) • 

not only sustains its former excellent reputation, but exceeds the ex- 
pectations of its best filends, by advancing progressive ideas upon Bee 
Culture. It is the ti««i ai.nd Moul; Tlioroaglily Practical Pub- 
lication on B«<rs and Honey In the IVorld, and all those who 
keep bees should talte the Weekly Bee Journal. It is edited by 
Thomas G. Newman, whose reputation is world-wide. 
Send for a sample Copy. Address 

BKK JOUJt3SrAIL., Chicago, lU. 

wanted. 

Vol. II. American Bee Journal — bound or uubound — 
but must be clean and perfect. 

Also any volume after Vol. XV. 

Also a set of " Gleanings." 

Also any of the smaller works on l>(^c-kee])ing imbli^hed 
in America. Also, Be van on the Honey Bee, published in 
Philadelphia. 

Addrcss; giving price^ J, 0, R., caio J3o3; JJ853, Xe^- 
York, 
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A 32-PAGE MONTHLY. 



DcYoted to Scientific and Practical Apiculture. 



EDITED BY A PRACTICAL BEE-KEEPER. 

Assisted by a coq>8 of contribntors nneqnallecl by that of any 
other bee journal published, many of whom write for 

no other. 

The leading apiarists publicly endorse it as the best bee 
journal published in the English language, and the 

J^oriheoMiem beekeepers* m^sg^cimHan 

have made it their official organ. 

As an advertising medium it is nnsurpased, and our adver- 
tisers testify that they have never hud so good returns from 
any other bee journal. K you are in any way interested in bee- 
keeping, you have but to examine one number to become a life- 
long subscriber. 

SA]?IPL.E COPY SENT FREE. 



ADDRESS 



SILAS M. LOCKE, Eior ui Proprietor, 



Suljscriptiou Price, - $1.00 per year, 



BAllNES' FOOT AKS HAWD POWER 

MACHINERY. 



URNESliOOT-POWn MUHINERr. 



"THE ECONOMY OARDEN ENGINE." 

JUST THE THIK FOR BEE-KEEPERSl 



Oar " Bconomy" Garden Bnsfne Is tmp to namp. We offer it five to 
Heren dollam cheaper than any other mrden cntrine In the market. 
Sl7^. ^SxUx^l. CapaRltr. 40 gatlonn. Price with three feet ordix- 
char>;ir how and ■'- Bunn" liuzzle, $20.00. 

fianleners, friill-prrowers and nnrserifmen will appreciate this En- 
gine, which. In neaiionH of liroulh, enables them to keep their (n'owlnpt 
cropx (h>ni Hufltrlne Tor want or water. II can be moved about easily. 
and for Kprlakllns lawns and flower fmnlena, and wetting down dusty 
Htreels. will be found rery ral Liable. 

^r Bee-ki>epers can by It control their swarmn completely, as trom 
the force with which It thron's a stream, the beex can be reached at 
dlslanceK where the ordinary "squirt jpiDH" are powerless. 

Send lOr Catalc^oie. 

TESTIMONIALS. 

Cambria, Dec. 30, 188!. 
Fritt.n PoBCE Pump CnMrjkKY.—GeHllemm .-— This last season I used 
one of your Force Pumps to spray mv pear, plum and cherry trees 
with a weak solution of Paris green, i foimd that It greatly Improved 
the Ihilt and rendered It almost entirely th-e trom worms. I am satis- 
fled that It was perfectly safe to use the solntlon, as I used the thiit, 
and found It superior to what was usually raised on the same trees. 
W. R. ROBINSON. 
IjOTKPORT, N. T.. Ana. 8. 1883. 
Field Force Pcmp Co. — <Jeiif».-— As to how I like my Force Pump. 
will say I can. with SO feet of hose. Ihrow a steady stream over my 
two story house, and reitard It as a very good and cheap protection 
soalnst ire. It gives perfect aatlstbctlon. Yours, 

O. C. WRIGHT. 

Address FIELD FORCE PUMP CO., Lockport, N. Y. 
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At $7.00 per Colony, 

IN ONE-STORY SIMPLICITY HIVE, EIGHT COMBS, 
DIVISION BOARD, AND CLOTH. 



ITALIAN QUEENS, 

At 75 cents each, by mail. 



AFTER JUNE 1st. 



The Beeswood Queen Apiary 

jBiliiiisrtoix -A.'voii.ii.e, 



ivid\^^^i^k:, IV. J. 



W. EARLE CASS. 



W. T. FALCONER, 

MANUFACTUBEB OF 

APIARIAN SUPPLIES. 

A Bpecialty made of all styles of the Simplicity Hiye, 
including the " Falcon " Chaff Hive, with movable 
upper story, which is growing rapidly in favor, as 
offering superior advantages for wintering and 
handling bees at all seasons, which is at- 
tested by the thousands now in use. 

This hive is furnished with one or both sides movable, 
at an additional cost of 15c. per side. 



MANUFACTURER OF 



FOUNDATION, 

Aad l>ealer iia all Kia«l8 ot 

Appliances for the Apiary. 



Sknd FOR Illustrated Price List, Free. 



W. T. FALCONKR, 

JAMESTOWN K T. 



WHY NOT BUY YOUR 

QUEENSsBEES 

Direct from the Breeder? 

25 CENTS SAVED IS 25 CENTS MADE. 

If you wish to parcbase Ibilian Bees or Queens early 
in the j^ring, and wish a bargain, you should send for 
my new Price List. Queens i*eady in April. Address 

W. S. CAUTHEN, 

Pleasant Hill, Lancaster Co., S. C. 

MUTH'S 

HONEY EXTRACTOR 

Is Seconl to None in k HarteL 

SQUARE GEARS, HONEY JARS, TIN BUCKETS, 

LANGSTROTH BEE HIVES, ONE PIECE 

SECTIONS, ETC., ETCo 

Circulars mailed on application. Send JO cents for 
"Practical Hints to Bee Keepers," Address 

S, JI» Cor, Freeman and Central Aves,, Cincinnati, 0, 



TwtKtu-teretUh EaiUoit. Mamh, 1S84. 

DESCRIPTIVE CATALOGUE 

Practical Books 

PERIODICALS, 

PUBLISHED AND FOR SALE BY 

THE INDUSTRIAL PUBLICATION €0. 

" XNOWIiBDOB IB JfUWAH.* 



mtitloMCH ihould be made in Bank Drafts PosUl Orden, or Re^sicred leiten 
re postage itani|A tu 

pa vUl be received in any quantity, lul oit. 

« Edilions of Ihis catalogue, conlaining descriptions of New BooIh, are isiued from lim 

INDUSTRIAL PUBLICATION CO., 

a94 Broadway, New York, 



NOW READY. 



Seeoiui mtui Etttarged ftfiMoM. 



The Steel Square 



AND ITS USES. 



By FREIJ. X. HOOOSOIV. 



This is the only work on The Steel Square and Its Uses ever 
published. It is Thorough, Exhaustive, Clear, aud Easily Understood. 
Confounding teims and scientific phraaes have been I'eligiously avoided 
where possible, and everythiug in the book has been made so plain that 
a boy twelve years of age, possessing ordinary intelligence, can under- 
stand it from end to end. 

The New Edition is Illustrated with over Seventy-five Wood cuts, 
showing how the Square may bo used for solving almost every problem 
in the whole Art of Carpentry. 

The following synopsis of the contents of the work will give some 
idea of its character and scope. 



— Historv of the "Square."— Descrip- 
tion, wiih fexplanationN of the Rules, Fig- 
ures, Scales, and Divisions shown on good 
Squares. 

— Brace Rules. Octagonal Scale, Board, 
Plank and Scantling Rules, fully explained 
and described. 

— How to lay out Rafters, Hips, Jack- 
Rafters, Purlins, Bevel Works, etc, etc. 

— Backing for Hips, lengths and Bevels 
of Valley Rafters. Laying out Stairs and 
Strings. 

— How to describe Circles, Ellipses, 
Parabolas and other figures, with the 
Square. 

— How to obtain Bevels for Hoppers 
and all kinds of Splayed Work and Spring 
Mouldings, by the Square. 

— Bisecting Circles, Proportion of Cir- 
cles, Division of Widths, Bisection of 



Angles, Diminishing Stiles, Centering 
Circles, etc., etc. 

— Theoretical Rafters, Cuts for Mitre 
Boxes, Measurement of Surfaces, including 
Painting, Plastering, Shingling, Siding, 
Flooring, Rough Boarding, Tinning and 
Roofing. 

— Rules for describing Octagons and 
Polvgons of every description, and how 
to find their angles and area.s. 

—Rules for finding the lengths of Rafters 
and Hips of Irregular Roofs, Cuts for 
Equal and Unequal Mitres, Trusses and 
Bevel Timber Work. 

— The Development of Hip and Curved 
Roofs; Veranda Rafters, Straight and 
Curved ; Hopper Cuts of all kinds, Angle 
Corner-pieces, Splayed Work for Gothic 
Heads, etc., etc., and many other things 
useful to the Operative Mechanic. 



Handsomely Bound in Cloth with Oilt Title, 

Price ONE DOI^I^^K^ 



PRACTICAL CABFENTBT. 

BEING A GUIDE TO THE 

Correct l¥orklnir and l.ayinir Out of all kinds 
of Carpenters' and Joiners' H^ork. 

With tlie Solutions of the Various Problems in Hip-Roofk, Gothic 

Work, Centering:, Splayed Work, Joints and Jointing:, Hing- 

ing:. Dovetailing:, Mitering:, Timber Splicing:, Hopper 

Work, Skyllg:ht8, Raking: Moulding:s, Circular 

Work, Etc., Etc. 

TO WHICH IS PREFIXED A THOROUGH TREATISE ON 

''CARPENTER'S GEOMETRY." 

ILLUSTRATED BY OVEH 300 ENGRAVINGS, 



By FRED. T. HODGSON, 

Author of "The Steel Square and Its Uses," "The Builder's Guide 

AND Estimator's Price Book," "The Slide Rule and 

How TO Use It," Etc., Etc. 



Handsomely Bound in Cloth, I»rice ^l.OO. 

This is the most complete book of the kind ever published. It is 
Thorough, Practical and Reliable, and at the same time is written 
in. a style so plain that any workman or apprentice can easily un- 
derstand it. The annexed table of contents will give a better idea 
of its scope and value than can be had from any amount of notices 
or descriptions : 

TABLE OF CONTENTS. ' 
PAET L 

^""""-^Imlllm^nl^* Lines,-<Juived l.ines,:-SoIids.-<?om pound Lines. 




onais. — roiygons.-- Pentatrons. —Hexagons. — Henfacorm — Opm 
Kons.- Circles.-Chord^.-Tangents.-sfctors.-QSSffi 
Concentric and Eccentric Cirelis.~Altifjide:r-ProblPm?I >o X^^^ 
-Drawing of AngleB.-Construr^tion of GeometHeal ffirPs -BN^^^ 
tion of Lmes.--Trisection of Lines and Angles -^Dwfs^^on of lThps 
into anv Number of Parts.-Oonstruetion of Triangleq Snuar^^ 
Parallelogram s.-Coustruction of Proportionate So uSps-^^^^ 
struction of Polygons.-Areas of Polvgons^^r^as of ConoentH;^ 
S'i'^L*'^^. ^^^P^®''--,^;.'?™®'^*^^ of Cir-le8.-The use of 0?dffi^ 
for Obtaining Arcs of Circles.-Drawlngan Ellipse with a Trammer 
-Drawing an Ellipse by means of a String.-SameTy OrdinS^ 
Baking Ellipses.--Ovals.-Sixty-two Illustrations. "'^^^^^^tes- 



oTERiNa OF RooFS.~-8h in-line Cniinmnn Root^.— Shlnn-HnK Hin- 
Bonffl.- Method of BhldKliiiG: on Hip Comer.— Covorlnit ClrcnlBr 
BooIb,-- CoTerlng Ellipsoidal Boots.— T«lley Bcofs.— Four Illustra- 



SAsttma AKi> sktliosts.— Kfiltoil StyHtthtB.— Skrllehta with Fln«.— 
Oi^rurnn fikTiiKlita with SnemnntJil Bib».— Anirle-hnw. with RiiIpa 
nnrl Dlneminn. shnwInichoiitnohtAlTi thn AnclnR. Formn, etc.— Snsh- 
Bars, HIdIs on their Constniotlon.— Twelve IlluptmtionB. 



MoirtDiNoa.— Anel 



rnlir MoiiUlIm 
with Stralirht I 
flprlns: Cin-nln 
Idnaa tor Clm 



PART vm. 

JonnE&T.—Bovetatlinff.— Common Dovetailinfr.— Lapped Dovetailinfif.— 
Blind Dovetailiug.— Sijuara Dovetailing.— Splay Dovetailing.—* 
Beguiar and Irregular Dovetailing.— Lint3S and Outs for Hoppers 
and Splayed Work.— Angles and Mitres for Splayed Work.— Nineteen 
Illustrations. 

PART IX. 

ilisGELLANEOUS Pboblems.— Bent Work for Splayed Jambs.— Develop- 
ment of Cylinders.— Kules and Diagrams for Taking Dimensions.— 
Angular and Curved Measurements.— Eight Illustrations. 



PART X. 

Joints akd Steaps.— Mortise and Tenon Joints.— Toggle Joints.— Hook 
Joints.— Tongue Joint.— Lap Splice.— Scarllng.-Wedge Joints.— 
King-bolts.— Straps. Iron Ties, Sockets, Bearing-plates, Rings^ 
Swivels and other Iron Fastenings.— Straining Timbers. Struts and 
King-pieces.— Three Plates. Sixty-five Illustrations. 



PART XI. 

HiNOiNo AND Swing Joints,— Door Hinging.— Centre-pin Hinging.— 
Blind Hinging.— Folding Hinging.— Knuckle Hinging.— Pew Hing- 
ing.— Window Hinging.— Half-turn Hinge.— Full-turn Hinge.— Back 
Flap Hinging.— Bule-joint Hinging.— Rebate Hinging.— Three 
Plates, Fifty-one Illustrations. 



PART XII, 

USEPXTL Rules and Tables.— Hints on the Construction of Centres.- 
Rules for Estimating.— Form of Estimate.— Items for Estimating, - 
Remarks on Fences.-Nails : sizes weights, lengths an« nunabei-s.- 
Comices. Proportions and Projections for Different Styles of Archi- 
tecture; and Tall and Low Buildings. Verandas. Bay Windows and 
Porches.- Proportion of Base-boards. Dados, Wainscots and Sur- 
hase8.-Woods. Hard and Soft, their Preparation, and how to 
Flnish.-Strength and Resistance of Timber of various kind s.- 
Rul«^8. showing Weight and other qualities of Wood and Timber.- 
StAirs, Width of Treads and Risers ; their Cost ; how to Estimate on 
them, etc.— Inclinations of Roofs.— Contents of Boxes.. Bins and 
Barrels.— Arithmetical Signs.— Mensuration of Superficies.— Areas 
of Squares. Triangles, Circles. Regular and Irregular Polygons.- 
Properties of Clrcles.-Solid Bodies.-Gunter s Chain.— Drawing 
and Drawing Instruments.— Coloring Drawings.— Coloring for 
Various Building Materials— Drawing Papers^— Sizes of Drawing 
Papers.- Table of Board Measure.— Nautical Table.— Measure of 
Time.— Authorized Mfttrio System.- Measures of Length.— Mea- 
sures of Suriflces.— Measures of Capncity.— Weights.— American 
Weights and Measures.- Square Measu ?p.— Cubic Measure.-^ir- 
cular Measure.— Decimal Approximations.— Form of Building 
Contract. 





THEIR V8E, CABE AND ABUSE. 

HOW TO SELECT, AND HOW TO FILE THEM. 

Being a Complete Guide for Selecting, Uidng and Fillngall kinds of Hand- 
Saws, Back-saws, Compass and Key-hole Saws, web. Hack and 
Butcher's Saws ; showing the Shapes, Forms, Angles, Pitches 
and Sizes of Saw-Teeth suitable for all kinds of Saws, and for 
all kinds of Wood, Bone, Ivory and Metal ; together with 
Hints and Suggestions on the Choice of iTles, Saw- 
Sets, Filing Clamps, and other Matters pertain- 
ing to the Care and Management of all 
Classes of Hand and other Small Saws. 

The work is intended more particularly for Operative Carpenters, 

Joiners, Cabinot-Makers, Carriage Builders, and Wood- Workers 

Generally, Amateurs or Professionals. 

ILLUSTRATED BY OVBR SEVENTT-FIITE ENGRAVINGS. 

By FRED. T. HODGSON, 

Author of " The Steel Square and Its User," " The Builder's Guide akd 
Estimator's Price Book," Practical Carpentry," Etc., Etc. 
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Philosophy of the Cutting Qualities of Saw-Teeth.— The " Why and Where- 
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How to Use Hand-Saws.— How to Saw Well and Easily.— Hints for Sawing 
Straight.— Rules for New Beginners.— French, German and American 
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TABLE or CONTENTS {Continued). 

PART IV. 

Filing and Setting Hand-Saws.— The Qualities Required to make a Gooo 
Filer.— Rules in some Old-time Joiner Shops.— Careless Filing' and its 
Consequences.- Clamping Saws for Filing.— The Line of Teeth.— 
Angular Groove on Cuttmg Edge of Saw.— Filing Backs of Teeth.— 
Jointing the Sides of Teeth.— Shape of Teeth for Cross-cutting Hard 
Wood, Medium and Soft Wood.— Cutting Angles Required for v arioua 
Degrees of Hardness in Woods.— Angle to Hold the File.— The True 

Theory of Saw-Filing Buckling and Twisting Saws; How Done and 

How Avoided.—" Hook and Pilch."— Careless Use of Saws, and the 

Injiuries Done to them in Consec^uence The Filing of Different Saws, 

and why One Class of Saws Require Different Treatment from Another. 
The Saw that Scrapes, and the Saw that Cuts ; the " Why" of this Dif- 
ference.— Why Some Men do Much More Work than Others, and with 
Greater Ease, when Sawing. 

PART V. 

KisccUaneous Saws ; their Uses, How to Care for Them, and How to Use 
Them.— The Ml Tooth, Teeth that Cut Both Ways. Crenate Teeth, 
Brier Teeth, Gullet Teeth, Parrol-blll Teeth, Hog Teeth, the Lancet 
and other Fancy Forms of Teeth, Described and Explained.— The Old- 
style " Peg Tooth," for Two-handed Cross-cut Saws.— Various Exam- 
ples of the " Peg-Tooth Saw.— Hack-Saws ; How to Use and How to 
Keep in Order.— Butcher's-Saws, SurgeonVSaws, Saws for Cutting 
Combs, Ivory, Brass, Gold, and Silver.— Circular-Saws for Cutting 
Metal, Ivory, Tortoise-shell, and other Hard Materials.— Jig-Saws, 

Band-Saws ; their Uses and How to Keep them in Order Scroll-Saws ; 

their Uses and Care.— Progress of the Band-Saw ; its Futiu-e ; How to 
Make them do Clean Work.— Heating Saws ; Rules for their Manage- 
ment Why Circular-Saws Burst. 

PART VI. 

Remarks on Saws, Files, Sets, and other Appliances.— Saw-Files ; what 
Constitutes a Good One, and How to Select.— Different Qualities of 
Saw-Files, and How to Know the Various Grades.— Why there are 
Different Grades.— Hints on the Use of Files.— Circular-Saws that are 
not Circular.— How to Become an Expert Sawyer.— Speed of Circular- 
Saws ; Table of Same.— Speed of Reciprocatlng-Saws, or Jig-Saws, 
Speed of Feed for Same.— Working Action of Band-Saws.— How Band- 
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Hour TO mAKE, AND HOUT TO USE. 

BEING A COMPLETE GUIDE FOR THE PLASTERER IN THE PREPARATION 
AND APPLICATION OF ALL KINDS OF PUSTER, STUCCO, PORTLAND 
CEMENT, HYDAAULIC CEMENTS, LIME OF TIEL, ROSENDALE AND 
OTHER CEMENTS, WITH USEFUL AND PRACTICAL INFORMA- 
TION ON THE CHEMISTRY, QUALITIES AND USES OF THE 
VARIOUS KINDS OF LIMES AND CEMENTS. TO- 
GETHER WITH RULES FOR MEASURING, 
COMPUTING, AND VALUING PLASTER 
AND STUCCO WORK. 



TO WHICH IS APPENDED 

AN ILLUBTRATED GLOSSARY OF TERMS 

USED IN PLASTERING, ETC. 

Besides numerous Engravings in the text, there are three Plates, giving soino 
forty figures of Ceilings, Centrepieces, Cornices, Panels and Soffits. 
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IMPORTANT ANNOITNOEMENT 

TO ARCHITECTS, CONTKACTORS AND BUILDERS. 

For many years past there has been a want, by the building flraternity of a good 
and reliable book on Estimating, one that will give prices of materials and labor 
for every department of building, so far as this is possible. Such a book, the pub- 
lishers believe, has at last been produced, and is now offered to those interested. 

THE BUILDER'S GUIDE, 

AND ESTI MATOR'S PRI CE BOOK. 

Bjr FRED. T. HODOSOIV. 



HANDSOMELT BOUND IX CLOTH, GILT TITLE. PRICE, - $2.00. 

Current Prices of ]Lninber, Hardware, Glass, Plumbers* Supplies, Paints, 
Slates, Stones, Limes, Cements, Bricks, Tin and other Building Materials; 
also. Prices of Labor, and Cost of Performing: the Several Kinds of Work 
Required In Building^. Togpether with Prices of Doors, Frames, Sashes, 
Stairs, Mouldlngrs, Newels, and other Machine Work. To which is appended 
a largpe number of Building: Rules, Data, Tables and Useftil Memoranda, 
with a Glossary of Architectural and Building: Terms. 

This Is an entirely new worlc, and gives Prices of Labor and Materials down 
to a recent date, and is, therefore, the most reliable l)ooIc,in the market on the 
subject of prices of labor and materials required for building. The work con- 
tains, besides Prices, Data, Rules, and Several Hundred Tables and Hints on 
Building, a blank column where the prices of Labor or Material may be written 
in pencil, where such prices differ from- those given in the book. There is also 
a very complete Glossary of Building and Architectural Terms appended to the 
work, which is a iweful and valuable addition for practical builders. 

The work is really a Cyclopaedia of Prices and Builder's Tables, Data and 
Memoranda, and Is necessarily a large work, having over 330 pages, each page 
being 74 X 4^, and covered with closely printed matter. 

In order to give an idea of what the work contains, we give the following brief 

SirriOPSIS OF eO.lTTErVTS: 

Part I.— Contains Hints and Rules for Correct Estimating.— Forma for Taking 
Estimates, Quantities, Prices, and Manner of Computation.— General Memoranda 
of Items for Estimates.— Excavations.— Foundations.— Drains.— Iron Work.— 
Baths and Water Closets.— Brick Wall8.—Carpenter's Work.— Joiner's Work.— 
Mantels, Grates, Stove Fittlnffs, etc.— Pantry, Closets, Kitchens and Appwten- 
ances.- Bell Hanging, Gas Fixing and Fixtures.— Stairs and Staircases.— Roofe, 
(irutters and Conductors.— Porches, Verandas and Fences.~Framing; Cost of 
same.— Cost of Painting, Plastering, Shingling, Slating, Tinning, Finishing, 
<Tlazing, Building Chimneys, and other Brick Work.- Rules for Measuring all 
kinds of Hip and other Roofs, with Cost of same.— Rough Boarding, Shingling, 
Siding, Laying Floors, and other Work.— Coat of Material and Labor for Stairs, 
Newels, Balustera, Ralls, Doors, Mouldings, Sliding and Folding Doors, Windows 
of all kinds. Blinds, Wainscoting, Baseboards, Finlals, Cresting, Plumbing, Floor- 
ing, and everything else used about a Building. 

Part II.— Contains an Extensive Schedule of Builder's Prices, for Digging, 
Shovelling, Ramming in Loose Earth, Clay and Gravel.— Cost of Masonry, 
Bubble, Hammer-Dressed Work, Rough Rock Work, Reveals, Ashler Work, Be- 



SYNOPSIS OF CONTENTS (Continued), 

pairs, Arches, Plain Work, Kiibbed Work, Beaded Work, Fluting, Reeding, 
Tliroating, Grooving, Rebating, Leading in Work, Sunken Work, Mortising, 
etc.— Prices of ail kinds of Native Stones per Cubic Foot.— Prices of Cements; 
Portland, Rosendale, Keene's, Lime of Teil, Lime, Lath, Slate, etc. — Bricklay- 
ing; Price per 1,000, Laborer's Wages, Prices of Bricks of Different Grades^ Cir- 
cular and Elliptical Work, Brick Paving of all kinds. Laid Dry or in Mortar.— 
Drain Pipes, Cost and Quality^ Terra-Cotta Chimney Tops, Cresting, Tiles and 
Mouldings, etc.— Colored Bricks, Tuck Pointing, Setting in Sash and Door 
Frames, Taking Down Old Work, Rebuilding with. Old Bricks, Firebricks, Tile 
Work, Quality and Prices of Bricks from Various Localities, Prices of Peerless 
Brick Company's Colored .Bricks, Colored Mortars and Cements, Odd-Shaped 
Bricks.— Plasterer s Work, Scaffolding, Lathing, Mortars for all kinds of Work, 
('oments for Walls and Ceilings, Cornices and Stucco Work, Plaster-of-Paris 
Flower and Ornamental Work, Kalsomining and Washes of all Kinds.— Carpen- 
ter's and Joiner's Work ; Wages, Prices of Lumber, Prices of Made-up Stuff of all 
Kinds. — Hard-wood 'Work, Nails, Screws. Locks, Butts and other Hardware. — 
Stairs of all Kinds, Table for Finding the Run and Rise of Treads and Risers, 
Turned Work for Stairs and other Work. — Painting, Colors, Prices for Different 
Kinds of Work, Ladders, Scaffolding, Tools, Graining, Painting Iron Work, 
Staining, Repairing Old Work. Numerical Work, Varnishing, Lettering, Oiling, 
Sash and Door Painting, Mixing Colors, Prices of Colors, Miscellaneous Re- 
inarks.- Roofing Materials of all Kinds, with Prices and Cost of Laying ; Bell- 
Hanging Materials, Skylights, Tubs, Sinks, Sheet Iron, Pumps, Tanks, Registers, 
Ventilators, Wire Ropes, and other matters required in Building. 

Part III.— Contains Rules for Builder's Bookkeeping, Form of Balance Sheet, 
Rules for Measuring Artificer's Work, including Excavation, Drains. Shoring, 
Concreting, and Labor in General : also Methods of Measuring all Kinds of Ma- 
terials for Brick, Stone, or Wood Work.— Elements of the Mechanics of Archi- 
tecture, Strength of Materials, Rules for Obtaining Same ; Iron, Wood, Stone 
and Brick, Crushing Loads for Various Building Materials, Columns, Iron, Wood, 
Stone.— Tables for Computing the Strength of Materials, Factors of Safety, 
Rolled-Iron Beams and Girders.— Bricks and Brick Piers, Terra-Cotta, Strength 
and Qualities of Cements and Mortars, Fire-Brick, Colored Mortars, Granite and 
other Stone. 

Part IV.— Miscellaneous Tables.- Weight of Iron, Lead, Brass, Copper and 
Cast Iron, per Foot Superficial or in Bars ; Strength of Round Ropes, Weight of 
Boiler Iron, Wrought-Iron Pipes, Flat and Round Wire Ropes for Elevators, Iron 
Roofing, Lead Pipes, Nails, Foreign Weights and Measures, Force of Wind, 
Square Measure, Long Measure, Equivalents, Arithmetical and other Signs, Ex- 
pansion by Heat, Force of Explosives, Number of Shingles, Slates, Tiles and 
other Covering Required for 100 feet of Roofing, Number of Bricks Required for 
(Mven Wall, Strength of Woods, Loads for Bridges, Strains on Bridges and 
Trusses, Specific Gravities. 

Part V.— Mensuration of Superfices, Areas of Squares, Cubes, Triangles, 
Multi-sided Figures, etc.; Measurements of Solids, Cubes, Cones, Cylinders, 
Spheres, etc. ; Squares and Cubes of Numbers, Table of Spherical Contents, 
Diametei*s, Circumferences and Areas of Circles, Board and Plank Measure, 
Scantling Measure, Wages Table, Sizes and Capacities of Cribs, Boxes and Tanks. 

Part VI. — Mechanics' Lien Laws of Alabama, Arkansas, Connecticut, Cali- 
fornia, Colorado, District of Columbia, Delaware, Florida, Georgia. Indiana, 
Iowa, Illinois, Kansas, Kentucky, Maine, Louisiana, Massachusetts, Maryland, 
Mississippi, Michigan, Missouri, New Jersey, Nevada, Nebraska, New Hamp- 
shire, North Carolina, New York, Oregon, Ohio, Pennsylvania, Rhode Island, 
South Carolina, Texas, Tennessee, Vermont, Virginia, West Virginia, Wisconsin, 
Ontario. 

Part VII.— Schedule of Architect's Charges, Drawings, Superintendence, Per- 
centage on Public Buildings.— Architect's Rules and M[ethods of Charging for 
Services Rendered.— Leading Architectural and Building Journals.- Glossary of 
Architectural and Building Terms. (This "Glossary" covers some fifty-seven 

Sages, and deals with over One Thousand Terms used in Architecture and 
uilding). 



A NEW BOOK 

FOB 

CABINET HAKER8, VPflOLSTEfiEES, FURNITURE MEN, AMA- 
TEUR WOOD FINISHERS, ETC., ETC. 




AND 

Practical Information 

FOK 

CABINET-MAKERS, UPHOLSTERERS, AND 
FURNITURE MEN GENERALLY. 

TOGETHER WITH 

A DESCRIPTION OF ALL KINDS OF FINISHING, WITH 
FULL DIRECTIONS THEREFOR— VARNISHES— POL- 
ISHES-STAINS FOR WOOD— DYES FOR WOOD— 
GILDING AND SILVERING— RECEIPTS FOR 
THE FACTORY— LACQUERS, METALS, MAR- 
BLES, ETC.— PICTURES, ENGRAVINGS, 
ETC.— MISCELLANEOUS. 



This work coiitaiDS nil Immense Amoiuit of the most Useful 
Information for those wlio are engaged in Manufacture, Supeiin- 
tendence, or Construction of Furniture or Wood Work of any 
Kind. It is one of the Cheapest and Best Books Ever Published, 
and contains 

Over I5OOO Hints, Suggestions, Methods, 

And I>e0criptioiis of Tools, AppliaJices^ 

and materials* 

All the Recipes, Rules and Directions have been carefully Re- 
vised and Corrected by Practical Men of great experience, so that 
tliry Avill be found thoroughly tnistwortliy. 

Price, Bonud in Cloth, with Side Title in Gold, $1.00. 

SicNT TO ANV Address on Receh'T of Price. 



A NEW SEUIES OF BRACTICAIi HOOKS. 

WORK MANUALS. 

The intention of the pubkshers is to give in this Series a number of small books whicb 
will give Thorough and Reliable Information in the plainest possible language, upon the 

AJEtlO^ OW ISrSTElTrV^U ATV LIFE. 

Each volume will 1)e by some one who is not only practically familiar withhU subject, 
but who has the ability to make it clear to others, llie volumes will each contain from 
50 to 75 pages , will be neatly and clearly prmted on good paper and bound in tougli 
and durable binding. The price will be ^S cents eaehf or five fnr (Pne Dollar, 

The following are the tiues of the volumes already issued. Others will follow at 
short intervals. 

I. Cements and Glae. 

A Practical Treatise on the Preparation and Use of All Kinds of Cements, Glue 
and Paste. By John Phin, £ditor of the Young^ Scientisi waA the America- 
youmal of MtcroscoPy. 
Every mechanic and householder will find this volume of almost everyday use. It 

contains nearly 200 recipes for the preparation of Cements for almost every conceivable 

purpose. 

II. The Slide Bole, and How to Use It. 

This is a compilation of Explanations, Rules and Instructions suitable for mechanics 
and others interested in the industrial arts. Rules are given for the measurement of 
all kinds of boards ajid planks, timber it. the round or square, glaziers' work and paint- 
ing, brickworic, paviors| work, tiling and sladng, the measurement of vessels of various 
shapes, the wedge, inclined planes, wheels and axles, levers, the weighing and meas- 
urement of metals and all solid bodies, cylinders, cones, globes, octagon rules and 
formulae, the measurement of circles, and a comparison of French and English measures, 
with much other inforaiation, useful to builders, carpenters, bricklayers, glaziers, 
paviors, slaters, machinists and other mechanics. 

Possessed of this little Book and a good Slide Rule, mechanics mip:ht carry in their 
pockets some hundreds ot times the power of calculation that they now have in their 
heads, and the use of the instrument is very easily acquired. 

HI. Hints for Painters, Decorators and Paperhang^ers. 

Being a selection of Useful Rules, Data, Memoranda, Methods and Suggestions 
for House, Ship, and Furniture I'ainting, Paperhanging, Gilding, Color Mixing, 
and other matters Useful and In>tructive to Painters and Decent tors. Prepared 
with Special Reference to the Wants of Amateurs. By an Old Hand. 

IT. Constraction, Use and Care of Drawing Instruments. 

Being a Treatise on Draughting Instruments, with Rules for their Use and Care, 
Explanations of Scale'., Sectors and Protractors. Together with Memoranda for 
Draughtsmen, Hints on Purchasing Paper, Ink, Instruments, Pencils, etc. Also a 
Price List of all materials required oy Draughtsmen. Illustrated with twenty-four 
Explanatory Illustrations. By Frbd. T. Hodgson. 

T. Tlie Steel Square. 

Some Difficult Problems in Carpentry and Joinery Simplified and Solved bv the 
aid of the Carpenters' Steel Square, together with a Full Description of the Tool, 
and Explanations of the Scales, Lines and Figures on the Blade and Tongue, and 
How to Use them in Everydav Work. Showing how the Square may be Used 
in Obtaining the Leng^s and levels of Rafters, Hips, Groins, Braces, Brackets, 
Purlins, Collar-Beams, and Jack-Rafters. Also, its Application in Obtaining 
the Bevels and Cuts for Hoppers, Spring Mouldings, Octagons, Diminished 
Styles, etc, etc. Illustrated by Numerous Wood-cus. By Fred. T. Hodcson, 
Author of the "Carpenters' Steel Square." ' 

Note. — This work is intended as an elementary introduction for the use of those who 
bave uot time to study Mr. Hodgson's larger work on the same subject. 
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Thousands of people have long felt the need of such a work as this. The 
correspondent, student, literary worker, or any person who has any writing to 
do, is constantly annoyed to think of just the 'right words to use in order to 
convey the idea intended and make a smooth and finished sentence. The 
Writers' and Travellers' Ready Reference Book contains 20,000 synonymous 
words, alphabetically arranged, and this feature of it not only supplies this often 
much needed word, but it at the same time educates the searcher and enables 
him to express himself verbally with grace and ease. To the writer this list of 
Synonymous Words is second only to the Spelling Book. The use of Capitals, 
riilestbr Punctuation and use of Abbreviations are all-important, and frequently 
a lack of their observance or an ignorance of their uroj)er use turns what " might 
have been " a sticcessful life into another channel because such things as these 
caused some person to reject the application which otherwise would have been 
the successliil turning point in the career of the writer. We cannot always 
carry a Spelling Boole or Dictionary with us, and nowhere is information on 
these points so concisely given and so handy for relierence as in the Writers' 
and Travellers' Ready Reference Book. We often spend considerable time 
and go to lots of trouble to ascertain something about Postage Rates. There 
are but few of us who do not need a list to give us the meaning of Foreign 
Words and Phrases which we constantly come across in reading. A Calendar, 
Interest Table, and table showing the value of Foreign Coins, are all eminently 
practical and useful. All these this little book contains. The one table showing 
at a glance the population of the principal American cities, tlie distance of each 
from New York City, and the difference In time. Is a mat*vel of condensation^ 
and is worth more than the price of the book to any traveller. Under the 
head of *' Our Country and Government" Is given the pith of a large volume, 
JUST SUCH facts as every American ought to possess, and they can be obtained 
nowhere else for less than fotir times the money. 

Good manners and an observance of a few simple Rules of Etiquette often do 
more towards winning friends and making one happy, than wealth, or the most 
classic education. They always go further than either or both towards making 
a gentleman or lady. Siich Gems of Deportment as are of value to all, will be 
found In the " Pocket Manual." 

iw YOU would perfect and educate yourself In these matters, by all means, 
GET IT. IP* YOU would save yoiu'self from many annoyances anil nuich loss 
of time and money, GET IT. 11^ You would make an inexpensive, appropriate 
and useful present to any person, GET IT. 

The Pocket Manual is printed from new and perfect plates, on fine tinted paper, 
made expressly for it, bound in Silk Cloth, Flexible Covers, with Ink and Gold 
Side Stamp, Red Edges. Price 50 cents. 
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KEY TO A PROFITABLE OCCUPATION FOR ANY PERSON. 
REV. JOHN M. HERON, A.M., EDITOR. 

TWENTY-FIVE DOLLARS WORTH OP INFORMATION IN THE POCKET. 

CONTENTS. 



How to Become a Short- Hand 
Writer, or complete and praetical 
instruction in Plionography, by 
Curtis Haven, Pres't Piiila. College 
of Phonofirraphy, etc. 

How to Become a Proof-reader, by 
Joseph Johnson, experienced proof- 
reader. 

How to Become a Telegraph Opera- 
tor, by J. W. Grouse, Ex Supt. Pa. 
R. R. Wires. Eastei-n Division. 

How to Use a Type- Writer, or simple 
instructions for operating with a 
Writing Machine. By J. W. Earle, 
Phi I a. Manager Remington Type- 
Writer Co. 

How to Get a Farm from U. S. By 
Arthur Bradley, Attorney. 

How to Manufacture Super-phos- 
phate of lilme and Guano. By M. 
Franz. Scientist. 

How to Raise Poultry or Poultry and 
Kggs as a Business. Ry M. H. Pen- 
dleton, editor " Poultry Messen- 
ger." 

How to Become a Dressmaker. PI ai n 
directions for learning to do flnished 
work for one's self or as a business, 
by Miss Isabel Crawford, Practical 
Dressmaker. 

How to Draw and Paint Flowers, etc., 
from nature or otherwise. By Prof. 
John Collins. Artist. 



The Snhscription Book Business. Its 

Influence, Growth, Desirability, etc., 
by W. H. Thompson. Publisher. 

How to Become a Book-keeper and 
Practical Instructions for Book- 
keepers. By Thomas May Peirce, 
M.A., of the Peirce College of Busi- 
ness, Phila. 

How to Make out Reports and Audit 
Aco'ts of Building Associations, 
what Building Associations are and 
how conducted. By Thomas Gaff- 
NBY. Practical Accountant and 
Building Association Expert. 

Directions for Silk Culture, with in- 
structions for raising Worms, spin- 
ning Cocoons, etc., by Mrs. m!. E. 
Cunningham, assisted by the silk 
Culture Association. 

Collecting Old Coins. Tables of dif- 
ferent coins with market prices, etc. 
By G. L. Fancher, Numismatist. 

Stamps Collecting, and How to Buy 
and Sell Stamps. By L. W. Durbin. 
Philatelist and Stamp Dealer. 

How to Make Soap. By Frank P. 
Harmed, Chemist of the Penn 
Chemical Works. 

Amhition, Enterprise and Integrity. 
By Rev. John M. Heron, A.M. 

Table of Wages by the Month. From 
the American Home and Farm Cy- 
clopfedla. 



Every Article, with the exception of one or two of the less impoitant ones, 
IS ORIGINAL, and has been prepared with the utmost care bv a person of par- 
tietilar experience, reputation and ability for the subject. 80 much orijginal 
matter and so dole a corps of writers was never before presented in a book of 
the size and price. 

ILLUSTRATIONS. Several articles have been illustrated at a heavy ex- 
pense. The lessons in short hand were produced by photo-engraving from 
pen dravnngs 16 times the size. There are some 25 of these. Prof. Collins* 
and Attorney Bradley's articles are most tastily and beautifully illustrated. 

The skill of the engraver has been required in rendering complete several 
other features. 

The Pocket Manual is printed on the finest rose tint paper, made expressly 
font, from new and perfect plates, with a rule around each page, contains 224 
pages. 

Price, Bound in Finest English Glotta, Bed Edges. Odd Side Stamp, 60 cents, 



A New and Td/ve Book on the Gnn^ 

Just PttUisiwd. Price 75 cents, in cloth. 

PLAIN DIRECTIONS 

FOB AOQUIBIKa THE ABT OF 

SHOOTING ON THE WING. 

Mfith Useful Hints concerning all that relates to Guns and Sbooi 

*ng, and particularly in regard to the art off Loading so 99 

to Kill. To which has heen added several Valuable 

and hitherto Secret Recipes, of Great Practical 

Importance to the Sportsman. 

By an old QAMEEEEPEB. 

8en% free Vy mail on receipt of price. 



Opiniams of ike f^^s, 

Tiie direcUoDS are so plain that they cannot well be mistaken, 
and they are expressed in the fewest possible words. — Turf, Fieia 
and FaiTfu 

Facing the title-page is one of the handsomest, best-execnted 
woodcnts, we have ever seen. It is entitled '*The Wonnded 
Snipe/' and almost rqaals a steel dngraving.— ^opfo's^ XTnion. 

x<'rom its pages we should think even the most experienced 
sportsman might derive some new ideas, while the beginner will 
"'ndit an inviunable assistant. — i\mntry Oetitleraan. 

For concise instmctions as to how to shoot, to select, load, 
)arry, and keep a gun in order, •)tc., it cannot be surpassed.— 
Western EuraL 

1 pleasantly written, and, it seems, to ns, correct and practical 
treatise on the sportsman's art; a modest little book, but one from 
the reading of which a good deal ol the right kind of knowleo^'* 
is to be gtAneA.^AppUiorCs Journal 

A practical and well-written hanxlbook, especially adapted for 
^ne nse of young sportsmen, as it ^^ves sensible advice on thr 
manipulation of firearms, and the m^es and etiquette of l^e field 
Qdeniific AmeriGan, 



The Only Practical Booh Published on this SttbJecL 

THE PISTOL 



All ▲ 



WEAPON OF DEFENCE, 

In the House and on the Bead. 
12mo. Cloth. 50 cents. ' 



• • • 



This \rork aims to instmct the peaceable and law-abiding dtizene in the 
best means of protecting themselvet^ from the attacks of the bmtal and 
the lawless. Its contents are as follows: The Pistol as a Weapon of De- 
fence — ^Tbe Carryiog of Fire-Arms — Different kinds of Pistols in Market; 
how to Choose a Pistol— Ammnnition, different kinds; Powder, Caps, 
Bnllets, Copper Cartridges, etc.— Best form of Ballet— How to Load- 
Best charge for Pistols — ^How to regulate the Charge— Care of the Pistol; 
how to clean it — How to handle and carry the Pistol- How to Learn to 
Shoot— Practical nse of the Pistol; how to Protect yourself and bow to 
Disable yonr antagonist. 

"No man is fit to keep honse who is not fit to defend it.**— Benry Ward 
Beecfier, 

" So long as rognes cannot be prevented from carrying weapons, honest 
men do not consult their own safety and the public good by totally dis- 
carding them."— i?ecordcr Hackett. 

"Such I hold to be the genuine use of gunpowder; that it makes all mei. 
alike call (or strong.)" — Cariyle. 

For Cale by all Newsdealers, or Sent postpaid by Vail on receipt of prioo 



THE WORKSHOP COMPANION. 

A Collection of UseAil and KeliaMe Redpefi, 

Rules, Processes, Uletiiods, IVrinkles, 

and Practical Hints, 

Fon tmm: jioirsEiioijn ^jrn tme shop. 



CONTENTS. 

Abyssinian Gold :^Accidents, General Rules; — Alabaster, how to work, polish and 
clean; — Alcohol: — Alloys, rules for making, and 26 recipes; — Amber, how to work, 
polish and mend; — Annealing and Hardening glass, copper, steel, etc.; — Arsenical 
Soap; — Arsenical Powder; — Beeswax, how to bleach; — Blackboards, how to make; — 
Brass, how to work, polish, color, varnish, whiten, deposit by electricity, clean, etc., 
etc. ; — Brazing and Soldering ; — Bronzing brass, wood, leather, etc. ; — Bums, how to 
cure; — Case-hardening; — Catgut, how prepared; — Cements, general rulesfor usin^, and 
56 recipes for preparing ; — Copper, working, welding, depositing ; — Coral, artificial ; — 
Cork, working;— -Crayons for Blackboards; — ^Curling brass, iron, etc.; — Liquid Cu- 
ticle; — Etching copper, steel, glass; — Eye, accidents to; — Fires, to prevent; — Clothes on 
Fire; — Fireproof Dresses; — Fly Papers; — Freezing Mixtures, 6 recipes; — Fumigating 
Pastils;— Gilding metal, leather, wood, etc.; — Glass, cutting, drilling, turning in the 
lathe, fitting stoppers, removing tight stoppers, powdering, packing, imitating ground 
glass, washing glass vessels, etc ; — Grass, Dry, to stain ;---Guns, to make shoot close, 
to keep from rusting, to brown the barrels of, etc., etc.; — Handles, to fasten;— Inks, 
rules for selecting and preserving, and 54 recipes for; — Ink Eraser; — Inlaying; — Iron, 
forging, welding, case-hardening, zincing, tinning, do. in the cold, brightening, etc., 
etc. ; — Ivory, to work, polish, bleach, etc. ; — ^Javelle Water ; — ^Jewelry and Gilded Warie, 
care of, cleaning, coloring, etc. ; — Lacquer, how to make and apply; — Laundry Gloss ; — 
Skeleton Leaves; — Lights, signal and colored, also for tableaux, photography, etc., 25 
recipes; — Lubricators, selection of, 4 recipes for; — Marble, working, polishing, clean- 
ing; — Metals, polishing ; — Mirrors, care of, to make, pure silver, etc., etc.; — ^Nickel, 
to plate with without a battery; — Noise, prevention of; — Painting Bright Metals; — 
Paper, adhesive, barometer, glass, tracing, transfer, waxed, etc.; — Paper, to clean, take 
creases out of, remove water stains, mount drawing paper, to prepare for varnishing, 
etc., etc. ; — Patina; — Patterns, to trace; — Pencils, inde'ible; — Pencil Marks, to fix; — 
Pewter; — Pillows for Sick Room, cheap and good; — Pla«;ier-of-Paris, how to work;— 
Poisons, antidotes for, 12 recipes; — Polishing Powders, preparation and use of (six 
pages); — Resins, their properties, etc.; — Saws, how to sharpen; — Sieves; — Shellac, 
properties and uses of; — Silver, properties of, oxidized, old, cleaning, to remove ink 
stains from, to dissolve from plated goods, etc., etc. ; — Silvering metals, leather, iron, 
etc. ; — Size, preparation of various kinds of; — Skins, tanning and curing, do with hair 
on; — Stains, to remove from all kinds of goods; — Steel, tempering and working (six 
pages); — Tin, properties, methods of working; — Varnish, 21 recipes for; — Varnishing, 
directions for; — Voltaic Batteries; — Watch, care of; — ^Waterproofing, 7 recipes for; — 
Whitewash;— Wood Floors, waxing, staining, and polishing; — Wood, polishing; — 
Wood, staining, 17 recipes; — Zinc, to pulverize, black varnish for. 

164 closely-printed pages, neatly bound. Sent bv mail for 36 cents 
(postaere stamps receivtd). 



RECENT ISSUES. 
Collodio-Etching, 

A Guide to Collodio-Etching. By Rev. Benjamin 
Hartley. Illustrated by tlie Autiior. 12mo., Cloth, 
Neat,. - - - - ....... $1.00.' 

This volume gives complete and minute insti*uctions for one of the 
most delightful of Amateur Arts. It is fully illustrated by wood-cuts 
of ail tlic apparatus used (wliich is very simple and easily made), 
and also by actual photo prints of the etchings thcinsiUves. 



Scientific Experiments. 

Easy Experiments in Chemistry and Natural Philoso- 
phy. For Educational Institutions of all Grades, and 
for Private Students. By G. Dallas Lind, Author 
of ** Methods of Teaching in Country Schools," and 
** Normal Outlines of the Common School Branches." 
Paper, - - - - - - 40 cents. 

This book, b(>sides being a valuable guide for the teacher and 
student, will alTord scion tide amusement suuicionJ; to brighten the 
evenings of a whole winter. 



The Builder's Guide and Estimator's Price Bool(. 

Being a Compilation of Current Prices of Lumber, 
Hardware, Glass, Plumbers' Supplies, Paints, Slates, 
Stones, Limes, Cements, Bricks, Tin, and other Building 
Materials ; also. Prices of Ljabor, and Cost of Performing 
the Several Kinds of Work Required in Building. To- 
gether with Prices of Doors, Frames, Sashes, Stairs, 
Mouldings, Newels, and other Machine Work. To which 
is appended a large number of Building Rules, Data, 
Tables, and Useful Memoranaa, witn a Glossary of 
Architectural and Building Terms. By Fred. T. Hodg- 
son, Editor of " The Builder and Wood-Worker," 
Author of *'The Steel Square and Its Uses," etc., etc. 
12mo., Cloth, ----.- $2.00. 



Celestial Objects for Common Telescopes. 

By the Rev. T. W. Webb, M.A., F.RA.S. Fourth Edi- 
tion, Ilovised and Greatly Enlarged. Fully Illustrated 
with Engravings and a large Map of the Moon. 
Cloth, $3.00 

This edition has been made for us by the EngUsh publishers, and 
is in every respect the same as the English edition. The work itself 
is too well known to require commendation at our hands. ISlo one 
that owns even the commonest kind of a telescope can afford to do 
without it 

**Many things, deemed invisible to secondary instruments, are 
plain enough to one who * knows how to see them.' "—Smyth. 

" When an object is once discerned by a superior power, an inferior 
one will suffice to see it afterwards."— Sib. W. Hebsohel. 

Chemical History of the Six Days of Creation. 

By John Phin, Editor of the " American Journal of 
Microscopy " and the "Young Scientist." 

am 

12 ino., Cloth, .... 75 cents. 

In tliis volume an attempt is made to trace the evolution of our 
lif lobe from the primeval state of nebulous mist, " without form and 
void," and existing in " darkness," or with an entire absence of the 
manifestations of the physical forces, to the condition in which it was 
fitted to become the habitation of man. While the statements and 
conclusions are ri;jidly scientific, it gives some exceedingly novel 
views of a rather haclmeyed subject. 

Ponds and Ditches. 

A Work on Pond Life and Kindred Objects. By M. C. 

Cooke, M.A., LL.D. Cloth, 12mo., - - 75 cents. 

This is a most interesting volume by a well-known author and 
microscopist. It is very freely illustrated with engravings of the 
objects usually found in pond water. ' 



Microscopical Examination of Drinking Water. 

A Guide to the Microscopical Examination of Drinking 
Water. By J. D. McDonald. 
8vo., Cloth, 24 plates, - - . . $2.75 



dements and Glue. 

A Practical Treatise on the Prei>aration and Use of all 

Kinds of Cements, Glue, and Paste. By John Phin, 

Editor of the " Young Scientist " and the ** American 

Journal of Microscopy." 

Stiff Covers, - - - - - - 25 cents. 

This is the first of a Series of * Work Manuals," which are intended 
to be thorouglily trustworthy and practicaL They are not mere 
reprints of old matter, but fresh presentations of valuable material, 
representing the latest developments of science. Every mechanic 
and householder will find the volume on Cements of almost everyday 
use. It contains nearly 200 recipes for the preparation of cements for 
almost every conceivable purpose. 

The Amateur's Hand-Book of Practical Information. 

For the Workshop and the Laboratory. Second Edition. 
Greatly Enlarged. Neatly Bound, - - 15 cents. 

This is a handy little book, containing just the information needed 
by Amateurs in the Workshop and Laboratory. Directions for 
making Alloys, Fusible Metals, Cements, Glues, etc. ;- and for Solder- 
ing, Brazing, Lacquering, Bronzinf?, Staining and Polishing Wood. 
Tempering Tools, Cutting and Working Glass, Varnishing, Silvering, 
Gilding, Preparing Skins, etc., etc. 

The New Edition contains extended directions for prepiuring Polish- 
ing Powders, Freezing Mixtures, Colored Lights for tableaux, Sulu- 
tlons for rendering ladles' dresses Incombustible, etc. There has also 
been added a very large number of new and valuable receipts. 

Five Hundred and Seven Mechanical Movements, 

Embracing all those which are Most Important in Dy- 
namics, Hydraulics, Hydrostatics, Pneumatics, Steam 
Engines, Mill and Other Gearing, Presses, Horology and 
Miscellaneous Machinery; and including Many Move- 
ments never before published, and several of which have 
only recently come into use. By Henry T. Brown, editor 
of the "American Artisan.'* Eleventh Edition. $1.00 

This work is a perfect Cyclopaedia of Mechanical Inventions, which 
are here reduced to first principles, and classified so as to be readily 
available. Every mechanic that hopes to be more than a rule-of- 
thumb worker ought to have a copy. 



Hfw to Prt Up a UfMniBi RM. 

Plain Diiectioiis for the Constmction and Erection of 
lightning Bods. By John Phin, €.£., editor of the 
" Young Scientist," aathor of '"Chemical History of the 
Six Days of the Creadon," etc. Second Edition. En- 
laiged and Fully Illustrated. 12 mo.. Cloth, GUt 
Title, ------ 50 cents. 

This is a simple and practieal little work, intended to convey just 
Bu<^ infonnation as will enaUe every property owner to deeide whether 
or not his bnildings are thoroufi^y protected. It is not written in the 
interest of any patent or particular article of manufacture, and by fol- 
lowing its directions, any ordinarily skilful mechanic can put up a rod 
that will afford perfect protection, and that will not infrinc^e any patent. 
Every owner of a house or bam ouidit to procure a copy. 

Lectures in a Workshep. 

By T. P. Pemberton, formerly Associate Editor of the 
" Technologist ; " Author of " The Student's Illustrated 
Guide to Practical Draughting." With an appendix con- 
taining the famous papers by Whitworth "On Plane 
Metallic Surfaces or True Planes;" "On an Uniform 
System of Screw Threads ; " " Address to the Institution 
of Mechanical Engineers, Glasgow;" "On Standard 
Decimal Measures of Length." 12 mo.. Cloth, Gilt, $1.00 

We have here a spri«rhtly fascinatinfir book, full of valuable hints, 
InterestinfiT anecdotes and sharp sayings. It is not a compilation of 
dull sermons or dry mathematics, but a live, readable book. The 
papers by Whitworth. now first made accessible to the American 
reader, form the basis of our modem systems of accurate work. 

Mechanical Draughting for Self-Taught Students. 

The Student's Illustrated Guide to Practical Draught- 
ing. A series of Practical Instructions for Machinists, 
Mechanics, Apprentices, and Students at Engineering 
Establishments and TechnicAl Institutes. By T. P. 
Pemberton, Draughtsman and Mechanical Engi- 
neer. Illustrated with Numerous Engravings. Cloth 
Gilt, $1.00 

This is a simple but thorough book by a draughtsman of twenty-five 
ye&TH* experience. It is intended for beginners and self-taught stu- 
dents, as well as for those who pursue the study under the direction of 
a teacher. 



A New Book for Bee-Keepers. 

A Dictionary of Practical Apiculture, giving the correct mean- 
ing of nearly Five Hundred Terms, according to the usage of 
the best writers. Intended as a Guide to Uniformity of Ex- 
pression amongst Bee-Keepers. With Numerous Illustra- 
tions, Notes, and Practical Hints. By John Phin, Author of 
"How to Use the Microscope," etc. Editor of the "Young 
Scientist." Price, Cloth, Gilt, 50 cts. 

This work gives not only tho correct meaning of five hundretl different 
words, speciaUy used in bee-keeping, but an immense amount of valuable 
information under the different headings. The labor expended upon it lias 
been very great, the definitions having been gathered from the mode in 
which the words are used by our best writers on bee-keeping, and from the 
Imperial, Richardson's, Skeat's, Webster's, Worcester's and other English 
Dictionaries. The technical information relating to matters connected with 
bee-keeping has been gathered from the Technical Dictionaries of Brando, 
Muspratt, Ure, Wagner, Watts, and others. Under the heads Bee, Oomh, 
Glucose, Honey, Race, Species, Sugar, Wax and others, it brings together a 
large number of important facts and figures which are now scattered 
throui?h our bee-literature, and through costly scientific works, and are not 
easily found when wanted. Here they can be refeiTed to at once under the 
proper head. 

How to Become a Good Mechanic. 

Intended as a Practical Guide to Self-taught Men; telling 
What to Study ; What Books to Use ; How to Begin ; What 
Difficulties will be Met; How to Overcome them. In a word, 
how to carry on such a Course of Self -instruction as will en- 
able the Young Mechanic to Rise from the Bench to some- 
thing higher. Paper, - - -- - - -15 cts. 

Tliis is not a book of " goody-goody " advice, neitlior is it an advertise- 
ment of any special system, nor does it advocate any hobby. It fl^ives plain, 
practical advice in regard to acquiring: that knowledge which alone can 
enable a young man engaged in any profession or occupation connected 
with the industrial arts to attain a position higher than tliat of a mere 
workman. 

The Horse. 

A Treatise on the Horse and his Diseases. By J. B. Kendall, 
M.D. 76 Engravings. Paper, . , - . . 20 cts. 

A Treatise giving an index of diseases, and the symptoms; cause and 
treatment of each, a table giving all the principal drugs used for the hoi*se, 
with the ordinary dose, effects and antidote when a poison ; a table with an 
engraving of the horse's teeth at different ages, witli rules for telling the 
age of the horse ; a valuable collection of recipes, and much valuable in- 
formation. 



The Engineer's Slide Rule and Its Applications. 

A Complete Investigation of the Principles upon which 
the Slide Bule is Ck>nstr acted, together with the Method 
of its Application to all the Purposes of the Practical 
Mechanic. By William Tonkes. - - 25 cents. 

Rhymes of Science: Wise and Otiierwise. 

By O. W. Holmes, Bret Harte, Ingoldsby, Prof. Forbes, 
Prof. J. W. McQ. Bankine, Hon. B. W. Baymond, and 
others. With Illustrations. Cloth, Gilt Title, 50 cents. 

We advise all our readers into whose souls^ tl^e sunllfirht of fun ever 
enters to purchase this little book. " Making lig^t of cereotu things " 
has been said, by a high authority, to be " Aioicked profession," but the 
crenius which can balance the ponderosity of an ichthyosaur upon the 
delicate point of a euphonious rhyme, or bear aloft a bulky lepto- 
rhyncus on the sparkline foam of a soul-stirring love ditty, is worthy- 
worthy of a purchaser.— P/aZa<feZp?iia Medical News, 

Instruction in the Art of Wood Engraving. 

A Manual of Instruction in the Art of Wood Engraving:; 
with a Description of the Necessary Tools and Apparatus, 
and Concise Directions for their Use; Explanation of 
the Terms Used, and the Methods Employed for Pro- 
ducing the Various Classes of Wood Engravings. By 
S. E. Fuller. Fully Illustrated with Engravings by the 
author, separate sheets of engravings for transfer 
and practice being added. New Edition, Neatly 
Bound, ------ accents. 

What to Do in Case of Accident. 

What to Do and How to Do It in Case of Accident. A 
Book for Everybody. 12 mo., Cloth, Gilt Title, 50 cents. 

This is one of the most useful books over published. It tells exactly 
what to do in case of accidents, such as Severe Cuts, Sprains, Disloca- 
tions, Broken Bones, Bums with Fire, Scalds, Burns with Corrosive 
Chemicals, Sunstroke. Suffocation by Foul Air, Hanging:, Drowning, 
Frost-Bite, Fainting, Stings. Bites, Starvation, Lightning. Poisons. 
Accidents from Machinery and from the Falling of Scaffolding, Gun- 
shot Wounds, etc.. etc. It ought to be in every house, for young and 
old are liable to accident, and the directions given in this book might 
be the means of saving many a valuable life. 



How to See with the Microscope. 

Being Useful Hints Connected witli the Selection and 
Use of tlie Instrument; also Some Discussion of the 
Claims and Caimcity of Modern High-Angled Objec- 
tives, as Compared with those of Medium Aperture. 
With Instructions as to the Selection and Use of Amer- 
ican Object-Glasses of Wide Apertures. By J. Edwards 
Smith, M.D., Professor of Histology and Microscopy; 
Fellow of the Eoyal Microscopical Society ; Correspond- 
ing Member San Francisco, Dunkirk, and other Micro- 
scopical Societies, etc., etc. Second Edition. Hand- 
somely Illustrated, - ... - $2.00 

Prof. Smith is well known as the most expert manipulator in this 
country, as regards objectives of wide aperture, and in tliis volume 
lie gives, in a cleai* and practical manner, all the directions neces- 
sary to attain the surprisioj? results which be has achieved. No 
microscopist that uses anything better than French triplets can 
afford to be without it. 

Marvels of Pond Life. 

A Year's Microscopic Recreations Among the Polyps, 
Infusoria, Rotifers, Water Bears and Polyzoa. By 
Henry J. Slack, F.G.S., F.R.M.S., etc. Second Edition. 
Seven Full Page Plates and Numerous Wood Engravings 
in the Text. 12mo., Cloth, Gilt, - - - $1.00 

Leidy on Rhizopods. 

The Fresh-Water Rhizopods of North America. By 
Joseph Leidy, M.D., Professor of Anatomy in the Uni- 
versity of Pennsylvania, and of Natural History in 
Swarthmore College, Pennsylvania. Contains 48 quarto 
plates of drawings of Magnified Rhizopods, beautifully 
colored. 1 vol., 4to., Cloth, - - - - $5.00 

Catalogue of Medical Journals. 

We have just issued a Complete List of all the Medical 
Journals published in the United States and Canada, 
with Addresses, Prices, Clubbing Rtites, Editors' Names, 
etc. This list is corrected from time to time, so as to 
embody the latest information, and will be mailed free 
to any one who sends for it, 



Section Cutting. 

A Practical Guide to the Preparation and Mounting oi 
Actions for the Microscoiw ; Special Prominence being 
^^ven to the Subject of Animal Sections By Sylvester 
* J£arsh. Beprinted from the London edition. With 
Illustrations. 12mo., Cloth, Gilt Title. - 75 cents. 

This is undoubtedly the most thorough treatise extani; upon section 
cutting in all its details. The American edition has been greatly 
enlarged by valuable explanatory notes, and also by extended direo- 
fcions, illustrated -w^ engravings, for selecting and sharpening 
kniyes and razors. 

A Book for Beginners with the Microscope. 

Being an abridgment of *' Practical Hints on the Selection 
wid Use of the Microscope." By John Phin. Fully illus- 
trated, and neatly and strongly bound in boards. 30 cts. 

This book was prepared for the use of those who, having no know- 
ledge of the use of the microscope, or, indeed, of any scientific appar- 
atus, desire simple and practical instruction in the best methods ol 

managring the instrument and preparing objects. 

• 

How to Use the Microscope. 

*' Practical Hints on the Selection and Use of the Micro- 
scrope." Intended for Beginners. By John Phin, 
Editor of the "American Journal of Microscopy." 
Fourth Edition. Greatly enlarged, with over 80 engrav- 
ings in the text, and 6 full-page engravings, printed on 
heavy tint jxaper. 12mo., cloth, gilt title, - $1.00 



The Microscope. 

By Andrew Boss. Fully Illustrated. 12mo., doth, 
Gilt Title. 75 cents. 

This is the celebrated article contributed by Andrew Boss to the 
•* Penny Cyclopeedia," and quoted so frequently by writers on ihs 
Microscope. Carpenter and Hogg, in the last editions of their worlds 
on the Microscope, and Brooke; in his treatise on Natural Philoso- 
phy, all refer to this article as the best source for full and clear 
information in regard to the principles upon which the modem 
achromatic Microscope is constructed. It should be in the library 
of every person to whom the Microscope is more than a toy. It jt 
written in simnle language, free from abstruse t6cbi)ic(4ltie9i 



The Microscopist's Annual for 1879. 

Contains List of aii the Microscopical Societies in tlie 
country, with names of officers, days of meeting, etc. ; 
etc. ; Alphabetical and Classiiied Lists of all the Manu- 
fecturers of Microscopes and Objectives, Dissecting Ap* 
paratus, Microscopic Objects, Materials for Microscopists, 
in Europe and America, etc., etc. ; Postal Bates, Rules 
and Regulations, prepared expressly for microscopists ; 
Weights and Measures, with tables and rules for the con- 
version of different measures into each other; Custom 
Duties and Regulations in regard to Instruments and 
Books ; Value of the Moneys of all Countries in U. S. 
Dollars ; Value of the Lines on Nobert*s Test Plates ; 
Table of Moller's Probe Platte, with the number of lines 
to inch on the several diatoms, etc., etc. ; Focal Value 
of the Objectives of those makers who Number their 
Objectives (Hartnack, Nachet, etc.) ; Focal Value of the 
Eye-pieces of different makers ; Magnifying Power of 
Eye-pieces and Objectives, etc., etc. The whole form- 
ing an indispensable companion for every working micro- 
scopist. Limp Cloth, Gilt - - - 25 cents. 

j»- The " Annual " for 1880 is in a forward state of preparation, and 
will be uniform in size and price with that for 1879. 

Microscope Objectives. 

The Angular Aperture of Microscope Objectives. By 

Dr. George E. Blackham. Svo., Cloth. Eighteen full 

page illustrations printed on extra fine i)aper. $1.25. 

Sold only by Subscription. 

This is the elaborate paper on Angular Aperture, read by Dr. 
Blackham before the Microscopical Congress, lield at Indianapolis. 

Kutzing on Diatoms.— Neaily ready. 

The Siliceous Shelled Bacillariae or Diatomacese; the 
History of their Discovery and Classification ; their Dis- 
tribution, Collection, and Life-History. By Friedrich 
Traugott Kutzing. Translated from the German by Prof. 
Hamilton L. Smith, of Geneva, N. Y. 12mo., Cloth, 
Gilt, - 50 cents. 



POVkTH EDITION. Greatly Enlarged, wik over 80 tltusiraiums in the Text 
aT*d t full ^ge Engravings, frinied on Heavy Tint Paper, x VoL lamo., 340 
/.iges. Neatly Bound in Cloth, Gilt Title. Price^i.oa. 

HOW TO USE THE MICROSCOPE. 

A SIMPLE AND PBACTICAL BOOK, INTKNDBD FOR BBGINNKHS. 

By JOHN PHIN, 
Editor 0/ *' The American yournal 0/ Microscopy.'* 



CONDKNSED TABI.E OF CONTENTS. 

Thk Mickoscopb. — What it Is; What it Does; Different Kinds of Microscopes: 
I rinciples of its Construct on ; Names of the Different Parts. 

SiMPLB MiCROscoPBS.— Hand Magnifiers; Doublets; Power of Two or More 
Lenses When U^ed Together; Stanhope Lens; Coddington Lens; Achromatic 
Doublets and Triplets ; Twenty-five Cent Microscopes — and How to Make Them ; 
Penny Microscopes, to Show Eels in Paste and Vinegar. 

Dissecting MrcRoscopss. — Essentials ofa Good Dissecting Microscope. 

Compound Microscopes. — Cheap Foreign Stands; The Ross Model; The Jackson 
Model; The Continental Model; The New American Model; Cheap American 
Stands; The Binocular Microscope; The Binocular Eye-piece; The Inverted Micro- 
scope; lithological Microscopes; The Aquarium Microscope; Microscopes for 
Special Purposes ; "Class" Microscopes. 

Objectives. — Defects of Common Lenses; Spherical Aberration; Chromatic do. ; 
Corrected Objectives; Defining Power; Achromatism; Aberration of Form ; Flatness 
o( Field ; Angular Aperture ; Penetrating Power \ Working Distance ; Immersion and 
" Homogeneous" Loises; Duplex Fronts; French Triplets, etc, etc. 

Testing Objectives.— General Rules; Accepted Standards — ^Diatoms, Ruled 
Lines, Artificial Star; Podura; Nobcrt's Lines; Moller's Probe Platte, etc, etc. 

Selection op a Microscope — Must be Adapted to Requirements and Skill of 
User; Microscopes for Botany; For Physicians: For Students. 

Accessory Apparatus. — Stage Forceps; Forceps Carrier; Plain Slides; Concave 
Slides ; Watch-Glass HoUer ; Animalcule Cage; Zoophyte Trough ; The Weber Slide ; 
The Cell-Trough; The Compressorium ; Gravity Compressonum; Growing Slides; 
Frog Plate; Table ; Double Nose-piece. 

Illumination. — ^un-Iight; Artificial Light — Candles, Gas, Lamps, etc, etc 

Illumination op Opaque Objects. — Bulls- Eve Condenser; Side Reflector; The 
Lieberkuhn; llie Parabolic Reflector; Vertical Illuminators. 

Illumination op Transparent Objects. — ^Direct and Reflected light ; Axial or 
Central Ligh ; Oblique Light ; The Achromatic Condenser; The Webster Condenser, 
and How to Usei» ; Wenham's Reflex Illuminator, and How to Use it; The Wenham 
Prism; The "Half-Button;" The Woodward Illuminator; ToUes' Illuminating 
Traverse Lens; The Spot Lens; The Parabolic Illuminator; Polarized Light 

How to Use the Microscope.— General Rules; Hints to Beginners. 

How to Use Objectives op Large Aperture. — Collar-Correction, etc 

Care ok the Microscope. — Should be Kept Covered ; Care of Objectives ; Pre- 
cautions tc be Used when Corrosive Vapors and Liquids^ are Employed ; To Protect 
th Objectives from Vapors which Corrode Glass ; Cleaning the Objectives ; Cleaning 
th Brass Work. 

Collecting Obtbcts.— Where to Find Objects ; What to Look for ; How to Capture 
Them. 

The Preparation and Examination of Objects.— Cutting Thin Sections of 
So^ Substances; Valentine's Knife; Sections of Wood and Bone; Improved Section 
Cutter;^ Sections of Rock; Knives ; Scissors ; Needles ; Dissecting Pans and Dishes ; 
Dissecting Microscopes; Separation of Deposits from liquids; Pr^aring Whole 
Insects; Feet, Eyes, Tongues, Wings, etc , of Insects ; Use ot Chemical Tests ; Liquids 
for Moistening Objects; Refiractive Powers of Different Liquids ; lod-Serum ; Artincipi 
.od-Serum; Coven for Keeping Out Dust; Errors in Microscopic Observations. 

Preservative Processes.-— General Principles; Preservative Media. 

Apparatus por Mounting Objects. — Slides; Covers; Cells; Tum-Tables, etc. 

Cements and Varnishes. — General Rules for Using. 

Mounting OBfBcrs. — Mounting Transparent Objects Dry; in Balsam; in Liquids 
Whole Insects; How to Get Rid of Air-Bubbles; Mounting Opaque Objects. ^ 

Finishing the Sudes. — Cabinets; Maltwood Finder; Microscopical Fallacies. 



GENESIS ANB GEOLOGIT. 



The only rcallj scientific and logical system of harmony betweei 
Genesis and Geology is to be fonnd in a little work, just pifblished, 
and entitled 

THE CHEMICAL HISTORY 

_ OF 

The Sk Days of Creation. 

BY JOHN PHIN, C. E., 

1 vol.f 12mo,, cloth. 7S eentB* 

In this work an attempt is made to show that the acconnt g^ven of the 
Creation, in the first chapter of G^nesin, agrees liUraUy with the record 
developed by the investigations of modern science. 

May be ordered through any bookseller. Single copies sent by mall, 
on receipt of price, 



The fdlowing are a few of the Opinions of the Press : 

Thifl In a rnnall book, bnt full of matter. Tlie antiior belie vefl in the book of Oeneflla 
an tbe*work uf MoReSf and believes iu tbe entire correctueM of the RtatoraentA made 
by Moaea .in regard to the work of creation. lie defends the acniraoy of the Hrst 
«:liapfer of Genesis, and defends it from a scientific standpoint. We think this book 
is fnll of interest and value; and as the discussions concerning the harmony of science 
ftnd«ftiith are rife at the present day, we commend the reasonings of Mr. Phin to the 
great number of readers and students who are investigating these subjects. — Tht 
l*re*byterian (Philadelphia). 

The author gives a new solution of this difficult question, and certainly presents 
many very plausible arguments in support of his Hiwny.—Sunday'SckooL Workman, 

A very candid and ingenious essay. — ChrUtian Union (H. W. Beecher's paper). 

It is a topic which needs a calm and weU-directed intellect to approach, and Mr. Phin 
has surrounded its discussion with thoughts of the deepest interest to all minds seek- 
ing rest on this much perplexing question Journal of the Telegraph. 

The reasons and conclusions are clear, distinct, and uatui-al. The )t>ook will interest 
and instruct, and is intende<l to lead the reasoning mind to firmer fiaith in the light ol 
revelation. — New York Globe. 

No one can read this book without compensation, without becoming more thonghtfu! 
concerning the phenomena of creation ; and he need lose none of his reverence for the 
supremacy of the Divine I^w. — Rural New-Yorker. 

We could say much in commendation of Prof. Phin's little book. An intelligent 
reader can hardly &il to be interested in it, and many might be benefited. — CmaUry 
Gentleman. 

Tbe book can not fail to interest even those who do not fully accept th^ theory it 
advocates. — Ii*»ston Journal of ChemUtry. 

It is a new scientific view of the matter. — PhrmnlogicaJ Journal. 

The book, although not large, will prove exceedingly intereHting to all wbo have 
ever directed attention to this matter, and contains more solid and suggestive th<«iigbt 
than many voluminous treatises on the subject.— /murawc ihwitor. 

The work is ingenious and original, and presents many striking suggestions. — Jut^ri- 
eon Baptist, 

We believe Prot Phin has started upon tbe correct basis, and bJs theory is mainly 
tenable. His views are presented in a manner which, though terae, is easily coupre- 
bended. — Falerson Daily Guardian. 



THE YOUNG SCIENTIST, 

A Practical Journal for Amateurs. 

ISSUEO IIIOIVTHE.Y. Price fl.OO per year. 

It is characteristic of young Americans that they want to be doing something. 
They are not content with merely ^M0tt«Mt^ how things are done, or even with seeing 
them done; they want to do them themselves. In other words, they want to experiment. 
Hence the wonderful demand that has sprung up for small tool chests, tunung lathes, 
scroUsawSy wood-carving tools, telegraphs, model steam engines, .microscopes, and all 
kinds of apparatus. In nine cases out of ten, however, the young workman finds it 
difficult to learn how to use his tools or apparatus after he has got them. It is true 
that we have a large number of very excellent text-books, but these are not just the 
thing. What is wanted is a living teacher. Where a living teacher cannot be found, 
the next best thing is a live journal, and this we propose to furnish. And in attempting 
this it is not our intention to confine ourselves to mere practical directions. In these 
days of knowledge and sdeutific culture, the "Why^ba:omes as necessary as the 
"_How." The object of the Young Scientist is to give clear and easily followed 
directions for performing chemical, mechanical and other operations, as well as simple 
and accurate explanations i f the principles involved in the various mechanical and 
chemical processes which we shall undertake to describe. 

The scope and character of the Journal will be better understood from an inspection 
of a few numbers, than from any labored description. There are, however, some 
features to which we would call special attention. 

CoRRBSPONDBNCB. — In this department we intend to place our readers in communi- 
caticm with ench other, and in this way we hope to secure for every one just such aid 
as may be required for any special work on hand. 

Exchanges. — An exchange column, like that which has been such a marked success 
in the Journal of Microscopy ^ will be opened in the Young Scientist. Yearly sub- 
scribers who may wish to exchange tools, apparatus, books, or the products of th<;ir 
skill, can state what they have to offer and what they want, ivitfuntt charge. Buying 
and seUing must, of course, be carried on in the advertising columns. 

Illustrations. — The Young Scientist is finely illustrated, and some of the en- 
gravings which we have published challenge comparison with those given in the most 
expensive journals. 

CLXXBS- 

Where three or more subscribe together for the Journal, we offer the following 
liberal terms: 

3 copies for $2,501 7 copies for $5-50 

J 5 " '• 4.00I10 " •' 7.00 

The examination of a few copies of the Young^ Scientist would give a cleared idea 
of its scope and character than pages of description and promises, and therefore we 
propose to send to any address the three fir»t numbers of the year fok 

TWENTY CENTS. 

back: NXJMiBERS j^]ST> -VOLXJMiKS. 

As the pages of the Young Scientist have been electrotyped, we can supply any 
back number or volume. The prices for numbers and volumes prior to 1883 are: 
single numbers, six cents ; volumes in loose numbers, fifty cents; volumes neatly bound 
in cloth, with gilt titles on the back, $1.00 each. At these prices the volumes and 
numbers will be sent free to those ordering them. Beginning with January, 188^, the 
Young Scientist was doubled in price and nearly trebled in size. 

A list of miscellaneous premiums will be sent to any one asking for it We offer 
specially liberal terms on Book Premiums and clubbing rates with other journals. 

Advertisements, 30 cents per line, a^ate measurement. Liberal discount on large of 
continued advertisements. No advertisement inserted for less than $1.50. 

Address YOUNO SCIENTIST, New York. 



FOR 

Eret or Scroll Sawyers. 



MR. F. T. HODGSON, whose admirable series of articles on the USE OF THE 
SCROLL SAW are now in course of publication in the Young Scientist, has pre- 
j>ared for us a series of 

of which the following is a list : 

No. I. — I'his shows one side, back, and bottom, of a pen rack. It may be made 
of ebony, walnut, or other dark wood. 

No. 2. — Design for inlaying drawer fronts, table tops, box lids, and many other 
things. It is a sumach leaf pattern. 

No. 3. — Design for a thermometer stand. It may be made of any hard wood or 
alabaster. The method of putting together is obvious. 

No. 4. — This shows a design for a lamp screen. The open part may be covered 
with tinted silk, or other suitable material, with some appropriate device worked on 
with the needle, or, if preferred, ornaments may be painted on the silk, etc. 

No. 5. — A case for containing visiting cards. Will look best made of white holly. 

No. 6. — A placque stand, it may be made of any kind of dark ot medium wood. 

"No. 7. — A design for ornaments suitable for a window cornice. It should be 
made of black walnut, and overlaid on some light colored hard wood. 

No. 8 — A design for a jewel casket This will be very pretty made of white holly 
and lined with blue velvet. It also looks well made of ebony lined with crimson. 

No. 9. — Frame. AVill look well made of any dark wood. 

No. zo. — Frame. Intended to be made in pairs. Looks well made of white holly, 
with leaves and flowers painted on wide stile. 

No. zx. — Horseshoe. Can be made of any kind of wood and used for a pen rack. 
When decorated with gold and colors, looks very handsome. 

No. 12. — Design for a hinge strap. If made of black walnut, and planted on a 
white or oaken door, will look weU. 

No. 13. — Design for a napkin rin^. May be made of any kind of hard wood. 

No. 14. — Hinge strap for doors with narrow stiles. 

No. 15. — Centre ornament for panel. 

No. x6. — Comer ornament for panel. 

No. 17.— Key-hole escutcheon. 

These designs we have had photo-lithographed and printed on good paper, so that 
the outlines are sharp, and the opposite sides of each design symmetrical. Common 
designs are printed from coarse wooden blocks, and are rough and unequal, so that 
it is often impossible to make good work from them. 

The series embraces over forty different pieces, and designs of equal quality cannot 
be had for less than five, ten or fifteen cents each. We offer them for twenty-fry^ 
cents for the set, which is an average price of only one cent and a half csich> 

Mailed to an^ address on receipt of pri(;^, 



